
KAWA HALL YU 

Nr)
 

>
 <
 

= NO VOL 8 

\ \ 
| 7 

/ 

5 
at 

| 



Physicists 
in fields of 

Acoustics Optics 

Lockheed Aircraft Corporation’s new Physics Laboratory has been established to 

perform basic and applied research and development in fields of acoustics and optics. 

Formation of the laboratory is an outgrowth of Lockheed’s expanding development 

program, covering virtually every phase of aeronautical endeavor. 

Positions now open include: 

Physicists with acoustics backgrounds 
to perform advanced study on reduction 
of internal and external aircraft noises. 
including problems such as: 

1. sound transmission loss studies 

2. acoustic treatment of enclosures 
for purposes of noise reduction 

3. vibration isolation 

4, investigation and analysis of noise sources 

5. measuring techniques 

Advanced degrees in Physics or Electrical 
Engineering preferred. 

Physicists with optics backgrounds 

to perform advanced research in: 

. detection 

. searching 

3. guidance 

1. integration of optics into airplane 

control systems 

5. infra-red tracking 

Advanced degrees in Physics or equivalent 

experience preferred. 

Lockheed offers you increased salary rates now in effect; generous travel and moving 

allowances; an opportunity to enjoy Southern California life; and an extremely wide 

range of employee benefits which add approximately 14% to each scientist's salary in the 

form of insurance, retirement pension, sick leave with pay, etc. 

Those interested are invited to write E. W. Des Lauriers, Dept. PT-1, for an application 

form and illustrated brochure describing life and work at Lockheed. 

Lockheed 
Aircraft Corporation 

Burbank California 
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Radio Relay station on route between Chicago, Ill., 

and Des Moines, lowa. Every fifth or sixth relay- 

control station, where high speed ing tower ts a 

There’s no way to stop atmospheric changes 
that threaten television with “fade.” But. for 
TV that travels over Bell’s Radio Relay Sys- 
tem. Bell Laboratories engineers have devised 
a way to sidestep Nature's interference. 

When a fade threatens—usually before the 
viewer is aware—an electronic watchman sends 

a warning signal back by wire to a control 
station perhaps 200 miles away. An auto- 
matic switching mechanism promptly trans- 
fers the picture to a clear channel. The entire 

switching equipment enables a TV picture to skip 

out of a troubled channel and into a stand-by 

protection channel faster than the eye can wink. 

operation takes 1/500 of a second. When the 

fade ends, the picture is switched back to the 

original channel. 

This is an important addition to the auto- 
matic alarm and maintenance system that 
guards Bell’s Long Distance network for tele- 
vision and telephone calls. It marks a new 
advance in Bell Telephone Laboratories’ micro- 
wave art, developed to make your Long Dis- 
tance telephone service, and your TV pictures, 
better each year. 

BELL TELEPHONE LABORATORIES (28 
Improving telephone service for America provides careers for creative men in scientific and technical fields. “SxeX” 
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E Y fy, SMALL PARTS 

PLAY A BIG PART IN PRECISION INSTRUMENTS 

The accurate transmission of electrical impulses through a movable contact 

is dependent solely upon the properties of that contact. Illustrated at the 

right is a Ketay Synchro, which 1s the heart of many precision indicating, 

communicating and control devices. Ketay is noted for Synchros and Resolv 

ers capable of extreme accuracy. Therefore, Ney Precious Metal Contacts have 

been selected because of their practically ideal physical and electrical properties. 

Ney Precious Metal Alloys have high resistance to tarnish, are unaffected 

by most industrial corrosive atmospheres, and are fabricated into slip rings, 

brushes, commutator segments, wipers, contacts and similar components for 

use in electrical instruments. Call the Ney Engineering Department for 

help in selecting the right Ney Precious Metal Alloy which will improve and 

prolong the life and accuracy of your instruments. 

THE J. M. NEY COMPANY © 372 ELM STREET, HARTFORD 1, CONN. 

Specialists in Precious Metal Metallurgy Since 1812 JINYS4A 

PHYSICISTS 
The APPLIED PHYSICS LABORATORY OF 
THE JOHNS HOPKINS UNIVERSITY offers 
an exceptional opportunity for professional ad- 
vancement in a well-established laboratory with a 
reputation for the encouragement of individual 
responsibility and self-direction. Our program of 

GUIDED MISSILE 
RESEARCH AND DEVELOPMENT 

provides such an opportunity for men qualified in: 

TRANSISTOR CIRCUIT DESIGN 

ALLIED’S 1955 
308-PAGE 

ELECTRONIC 

SUPPLY GUIDE 

FREE on request 

| 

SEND FOR IT NOW 

Simplify and speed your purchasing—send your 
orders to ALLIED—the dependable, complete 
source for all Electronic supplies. Look to ALLIED 
for fast delivery from the world’s largest stocks of : 

@ Special-Purpose Electron Tubes 
@ Lab Test and Measurement Instruments 

@ Audio Amplifiers and Accessories 
@ Electronic Parts and Components 

Let our expert supply service save you time, effort 
and money. Send today for your FREE copy of the 
1955 ALLIED catalog—the complete up-to-date 
Buying Guide to all Electronic Supplies. 

ALLIED RADIO 
Dept. 62-A-5, 100 N. Western Ave., Chicago 80, Ill. 

MICROWAVE NOISE STUDIES 

ELECTRONIC DESIGN AND ANAL- 
YSIS OF CONTROL SYSTEMS 

RESEARCH IN FLUID DYNAMICS 
AND IN SOLID STATE PHYSICS 

MISSILE SYSTEMS DEVELOPMENT 

FLIGHT TESTING 

Please send your resume to 

G. B. MAYFIELD 

APPLIED PHYSICS LASORATORY 
THE JOHNS HOPKINS UNIVERSITY 

8621 Georgia Avenue 

Silver: Spring, Maryland 
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| Systems engineers conduct studies to determine 

| operational requirements . . . create and 

synthesize military equipment concepts. . . 

| 
| 
| 

the 

SYSTEMS 

ENGINEER 

at RCA 

guide development of new integral elements... 

conduct evaluation programs to 

determine operational effectiveness. 

You may qualify! Professional ability to create and analyze 

over-all complexsystems and experience in electronic 

or electro-mechanical systems engineering required. 

AVIATION ELECTRONICS 

INFORMATION HANDLING 
There are several opportunities now in: | COMPUTERS « RADAR 

| COMMUNICATIONS 

| MISSILE GUIDANCE 

Send a complete resume of your education and experience to 

Mr. John R. Weld, Employment Manager 

Dept. B-4A, Radio Corporation of America 

Camden 2, New Jersey 

RADIO CORPORATION OF AMERICA 
ENGINEERING PRODUCTS DIVISION CAMDEN, N. J. 

NEW 
Precision High Voltage Supplies 

Reversible Polarity 

1000 to 5100 volts O-1 milliampere 

0.01% regulation 

0.1% calibration 

Especially designed for Spectrometers and Scin- 

tillation Pulse Height Measurements. Other 
ranges available. 

= 

BEVA LABORATORY 
1640 OLDEN AVENUE EXT. 

TRENTON, NEW JERSEY 

ACOUSTIC RESEARCH 
Scientists and Engineers 
Permanent positions of several levels of responsibility are avail- 
able in research programs in the following fields of applied 
acoustics 

NOISE 
CONTROL 

Machinery noise reduction 

Industrial area quieting 
Product improvement 

Noise surveys 

ACOUSTIC 
DESIGN 

Architectural acoustics 
Electroacoustics 

Ultrasonics 

Musical instruments 

RIVERBANK 

LABORATORY 

Properties of materials 
Acoustical calibration 
Sound propagation 

Absorption and transmission 

Unusual opportunities exist in a growing organization for 
versatile engineers and scientists. Professional development 
through graduate study, publication of papers and participation 
in professional] activities encouraged. Salaries commensurate 

_background and experience. Please send resume of 

Personnel Manager 

ARMOUR RESEARCH FOUNDATION 
of 

Illinois Institute of Technology 

Technology Center, Chicago i6, Il. 
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Dependable, “Jime-“Jested 

TWO-STAGE DUO SEAL VACUUM PUMP 
Especially Adapted for Lecture Demonstrations, Physics and Chemical Laboratories 

* GUARANTEED VACUUM Micron (.000!1 mm Hg) 

* FREE AIR CAPACITY —2I Liters Per Minute 

450 R.P.M. 

Overall Dimensions 

of Mounted Pump 

174% x 10/2 x 125% 

inches high 

BELT-TIGHTENING 

Provision 

EXTRA SUPPLY 
of Duo-Seal Oil 

QUIET 

® DURABLE 

@ EFFICIENT 

ECONOMICAL 

PAT. NO, 

2,337,849 

No. 1400-B 

DUO-SEAL VACUUM PUMP 

Moter Driven 

PRICE, Complete with Motor $115.00 
Totally Enclosed Belt Guard for No. 1400 B Pump $12.50 

48-Page Booklet on Welch Duo-Seal Pumps has just been issued. A 
complete description, including performance curves of the Duo-Seal 
Pumps ranging from 21 liters per minute to 375 liters per minute, is 
given, as well as a greatly enlarged listing of Diffusion Pumps, Vac- 
uum Gauges and accessories. 

W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 

ESTABLISHED 1880 

1515 Sedgwick Street, Dept. C-3 Chicago 10, Illinois S.A; 

Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Federal Funds for Science 

OVERNMENT agencies have allocated about ten 
percent less for scientific research and develop- 

ment during the present fiscal year than in 1954, but a 

breakdown of the figures for 1955 indicates that basic 

research obligations have at the same time been in- 

creased almost ten percent over last year. The major 

decreases, according to estimates contained in the Na- 
tional Science Foundation’s third report on federal 

funds for science, have occurred in obligations for re- 

search and development plant and facilities ($158 mil- 

lion in 1955 as compared with $227 million in 1954) 
and applied research and development ($1669 million 

in 1955 as compared with $1703 million in 1954). 

The physical sciences account for some 87 percent of 
this year’s obligations for research and development, of 

which $1.46 billion is for work in applied fields and 

$94 million for basic research. The corresponding fig- 

ures for last year were $1.51 billion and $87 million, 

respectively. Research and development for national 

security account for about 85 percent of the 1955 sci- 

ence expenditures, with the remaining 15 percent dis- 
tributed among other functions of government, includ- 

ing agriculture, health, welfare, transportation, com- 

munications, and development of natural resources. 

More than twenty federal agencies reported on their 
expenditures and obligations for science. Seven agencies 
accounted for more than 98 percent of the total funds. 

The Department of Defense was responsible for about 
75 percent of the total; the other six agencies were the 

Atomic Energy Commission, the National Advisory 

Committee for Aeronautics, the Departments of Agri- 
culture, Interior, and Commerce, and the Department 

of Health, Education, and Welfare. 

Federal Obligations and Expenditures for Research 

and Development (in millions of dollars) 

Fiscal Year Obligations Expenditures 

1948 877 865 

1949 1122 1097 

1950 1244 1143 

1951 1852 1342 

1952 2217 1839 

1953 2167 2119 

1954* 2225 2133 

1955* 1993 2020 

* Estimated 

Sources: Bureau of the Budget and National Science Foundation 

Of the agencies reporting, only two, NSF and the 

Smithsonian Institution, use their total research funds 

for basic investigations. 

Copies of the current NSF report (Federal Funds 
for Science, III]. The Federal Research and Develop- 

ment Budget, Fiscal Years 1953, 1954, and 1955) may 

be obtained from the Superintendent of Documents, 
Washington, D. C. at a cost of 30 cents. 

Atoms for Peace Proposal 

approval of the resolution calling for 

the creation of an international agency for the 

peaceful use of atomic energy has been voted by the 

United Nations Political Committee (November 23rd) 
and by the General Assembly (December 4th). Despite 

the defeat of Soviet-sponsored amendments calling for 

Communist Chinese participation in next summer’s in- 
ternational scientific conference and for placing the 

atomic agency under control of the Security Council, 
all of the Soviet-bloc nations voted to approve the reso- 

lution as a whole. United States delegate Henry Cabot 

Lodge has told the UN that this country will make 

available to the agency 100 kilograms of fissionable re- 

actor fuel, will provide complete technical libraries of 
unclassified atomic energy data to nations belonging to 

the agency, and will make it possible for foreign stu- 
dents and research scientists to study and work in se- 

lected training schools and research establishments in 

the United States. 
Atomic Energy Commissioner Lewis L. Strauss, 

speaking before an Executives Club luncheon in Chi- 

cago on December 3rd, announced that Argonne Na- 

tional Laboratory’s CP-5 research reactor “has been in 
the main declassified and pertinent information con- 

cerning its construction and operation will be avail- 

able”. Noting that the 100 kilograms of fissionable ma- 
terial earmarked by the United States for use by the 

international agency would be sufficient to provide the 

critical inventory for fifteen such reactors for five years 

of operation and still have most of the fuel uncon- 

sumed, Admiral Strauss said, “These fifteen reactors 
would multiply many times the research reactor ca- 

pabilities of the free world, excluding the United States. 

Each of them could produce more radioisotopes of 

varied types than are presently needed by Holland or 
Switzerland or Belgium or, for that matter, any country 

in the world.” 

Protection of Unclassified Secrets 

N Office of Strategic Information has been created 
in the Department of Commerce in order to “pro- 

vide a central location within the government which 

will work with the business community in voluntary 
efforts to prevent unclassified strategic data from being 

made available to those foreign nations which might 

use such data in a manner harmful to the defense in- 
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terests of the United States’. According to an an- 

nouncement made on November Sth by Secretary of 
Commerce Sinclair Weeks, the office was established at 

the direction of the President on the recommendation 

of the National Security Council 
“In this 

Weeks said, “we will undertake to 

tary system of 
entific 

cooperative effort at self-protection,’ Mr 

revitalize the volun- 

iluating the export of sci- 

engineering, and other information of a 

statistical nature which, while 

carefully ev 

non- 

unclassified, might none- 

theless be prejudicial to our national security if it fell 

into unfriendly hands would not 

take the form of censorshiy would instead be a mat- 

ter of exercising intelligent, reasonable precaution to 

make sure that in the necessarily free exchange of sci- 

Such watchfulness 

entific information we do not provide nations aes 

interests are inimical to our own with material which 

they could some day use against us. The “+ to success 
of this program lies in the cooperation of all who de- 

velop and disseminate our nati 

The Secretary 

special consultant 

Honaman, 

yal knowhow.” 

has appointed R. Karl Honaman as 

and direct the new office. Mr 

an electrical eer, is on loan from the 

Bell Telephone Laboratories in New York City, where 

he is director of publication. He will work with a com- 

mittee of Commerce Department information, security 

and administrative officials in carrying out the func- 

tions of the office. 

Criticism of the Administration’s action in establish 
ing the Office of Strategic Information was promptly 
offered by the American Society of Newspaper Editors 

in the form of a report filed by the Society’s Freedom 

of Information Committee. Terming the move “the 

most serious threat to freedom of information that has 

developed in the Eisenhower Administration,” the com- 

mittee said that, regardless of the voluntary devices 
em} loyed, 

going to ‘help’ the 

classified inforn 
ought not to print 

most offensive 

‘a proposal under which the government is 
what non- 

I and what it 

is a species of censorship of the 

and dangerous kind.” 

press decide 

lation it ought to print 

NAS-NRC Acti ( itte es 195. 54 

of the varied 
National Academy of Scien sciences 

undertakings of the 

and National Re- 
iod July 1953 to June 1954 

summarized by S. D. Cornell, NAS-NRC 

officer, in the bimonthly publication News 

During the year some four hundred meetings 

search Council for the per 
have been 

executive 

Report. 

were held, several thousand fellowship and research 

grant applications were evaluated under programs in 

which the Academy-Research Council 

about fifty NAS-NRC scientific and te 

tions were printed, and a | 

part 

tical publi 

urge number of permanent 

and ad hoc committees and other groups conducted spe- 

cial studies and prepared advice on scientific matters 

for government agencies private 

These and other activities were carried 

plays a 

hr 

and organizations 

out during the 
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one-year period with a total expenditure of approxi- 

mately $5.5 million, of which somewhat more than 

thirty percent came from private grants, contracts, and 

endowment while the remainder came from 

federal In addition, Dr. Cornell 

by other agencies of more than 

$2 million of private funds and more than $6 million 

of government funds in the support of science through 

grants-in-aid of research, and by basic re- 

search contracts was directly guided by advice rendered 

by NAS-NRC. 

income, 

government sources. 

notes, the expenditure 

fellowships 

AIP Advisory Committee to NBS 

HE National Bureau of Standards faced 

the spring of result of a 

over the Bureau’s position on certain types 

additives. At the height of the tense 

tary Weeks decided to attempt to resolve the con- 

troversy by seeking the advice of an Ad Hoc Commit- 

tee composed of representatives of the 

ntific and engineering societies. L. A. DuBridge was 
appointed the American Institute of repre- 

sentative of this group, which popularly came to be 
called the Kelly Committee since M. J. Kelly of the 

Bell Telephone Laboratories The 
ttee was singularly effective in resolving the crisis 

and through recommenda- 

its final report of October 15, 1953 

— 7 work in no small measure led to the 

A. V. Astin as Director of the Bureau. 

Among pelo things, the Kelly 

Bureau focus most of its attention on the ac- 
Bureau interest and appre- 

bly less as an organization which operates installa- 
tions for other governmental agencies through use of 

transferred funds. 

The legislation establishing 

provides that the 

a crisis in 

controversy 

battery 
Secre- 

1953 as a 

Situation 

professional sci- 

P hysi 

was its chairman 

through a series of actions 

tions contained in 

Committee advised 

ities of primary serve 

the Bureau of Standards 

secretary of 

in Visiting Committee 
} 

Commerce Sage i five 

to furnish him with advice on 

The Kelly Pokies rec- 

augmented by 
Advisory Commit- 

would be selected by the eight 

leading professional societies and which would report 

to the Director of the Bureau in order to advise both 

him and his staff on matters which the committees and 
staff consider worthwhile. This plan accepted en- 

thusiastically etary Weeks and the Bureau staff 

laced 

Since many of the most 

1e Bureau. 

mmended that th 

the formation of 

e activities of t 

e advisory system be 

a set of Technical 
ees whose members 

was 

by Sec 

ind has now been operation 
important activities of the 

Bureau lie in the various fields of physics, it is evident 

that the committee appointed by the AIP will play a 

central role in the new advisory structure. This group 

consists of J. W. Beams, D. M. Dennison, E. M 

Purcell, J. A. Bearden, M. Deutsch, R. B. Lindsay, F. 
Seitz (Chairman), Hale Sabine, and R. A. Sawyer 

L. D. Marinelli of the Radiological Physics Division of 
with the Argonne National Laboratory is also serving 

- 
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committee by invitation. Three of the nine men ap- 
pointed by the AIP will be replaced each year so that 

each man will serve for three years. 

The AIP committee held an organizational meeting 

on May 1, 1954, at the Bureau. In cooperation with the 

Bureau staff, it decided that it should devote most of 

its attention to three of the Bureau’s 14 Divisions, 
namely Divisions 2, 3, and 4 which are concerned with 

Optics and Metrology, Heat and Power (including cryo- 

genics) and Atomic and Radiation Physics. As a result 

the group divided into three panels, each of which will 

give particular attention to one of the Divisions. 
The Committee chairmen met on August 15 to dis- 

cuss intercommittee relations and agreed that it would 

be highly desirable to have members of one committee 

serve with the panels of another in cases in which in- 
dividual interests evidently would make this profitable. 

For example, Mr. Sabine of the American Acoustical 
Society can serve very effectively on the panel of Divi- 

sion 6, devoted to Mechanics. 

The Physics Committee held its first full-fledged 

meeting on November 13, at the Bureau. The morning 

session was spent with Dr. Astin, two of the Associate 

Directors, Drs. Brode and Huntoon, and six of the Di- 

vision Chiefs, Drs. Alt, Brickwedde, Gardner, Ramberg, 
Silsbee and Taylor, in a detailed discussion of the Bu- 

reau’s organization and operating problems. During the 
afternoon each of the three panels met with the heads 

of the Sections of the Divisions for which the panels 
have primary responsibility and discussed a wide va- 
riety of matters covering such topics as research pro- 

grams, budget limitations, acquisition of new personnel, 

divisional meeting, and interdivisional cooperation. 

It is felt that the Advisory Committee will aid the 

Bureau in many ways. Not only are the members ex- 
perts in various fields of fundamental and applied phys- 

ics, but many have first-hand experience in the prob- 

lems of organizing, operating, and financing laboratories 
which can be added to the broad experience of the Bu- 

reau’s excellent staff. Still further, the Committees pro- 

vide a direct link between the typical Bureau scientist 

and engineer and his colleagues having parallel interest 
in other parts of the country. While membership in 
professional societies furnishes some of this, the com- 
mittee pattern provides a far mere intimate relationship. 

It has already become evident to the AIP committee 

that the Bureau is operat’z under much too restricted 

a budget. This fact is clearly recognized by the Depart- 
ment of Commerce which authorized the Bureau last 
year to request from the Congress an increase in its 

budget of about 30 percent. Although only a fraction of 
the increase was allowed, the Department is actively 

supporting an even larger request for next year. 

It is also evident to the Committee that the opera- 

tions of the Bureau are greatly impeded by the fact 
that none of the funds allotted to it directly by the 

Congress have longevity beyond June 30 of the fiscal 

year in which the money is voted. This means, for ex- 
ample, that the Bureau is seriously restricted in em- 
ploying new graduates of universities. It cannot make 

commitments in the spring, when most graduates seek 

jobs, for the following summer or fall, since the new 

positions cannot be guaranteed until the new budget is 

passed after July 1. This disadvantage and others re- 

lated to it would be remedied if a fraction of the 
budget of the Bureau were given a lifetime beyond one 

year. It is important to note that this principle is now 

clearly recognized by the government in contracting for 

research and development. Most of the funds allocated 

directly to organizations such as the Office of Naval 

Research and the Office of Scientific Research of ARDC 

have a longevity of three years, once they have been 

contracted. 
The financial problems of the Bureau represent, of 

course, only one facet of the important complex be- 

ing considered by the Committees, although they are 
among the most obviously pressing ones at the mo- 

ment. Viewed in the whole, the National Bureau of 
Standards is an essential national agency which has no 

counterpart in our country and which provides a unique 
service to our scientific and technical life. Any help 

and advice which the professional groups can give to 

make certain that it is rendering its service in the most 
effective and efficient manner can only act to strengthen 

our material fabric. 

F. Seitz 

Applied Mathematics Committee 

NOTHER part of the advisory committee organi- 

zation mentioned above, the Technical Advisory 

Committee for the Applied Mathematics Division of 

NBS, is nominated by the Policy Committee of the 
Mathematical Societies of America, which was one of 
the eight organizations represented on the original 

Kelly Committee. 
Although the advisory group primarily represents 

mathematicians, parts of the Applied Mathematics Di- 

vision’s work are of considerable interest in terms of 

physics and the Policy Committee consequently nomi- 

nated two physicists, Philip M. Morse-of Massachu- 
setts Institute of Technology and Edward Teller of the 
University of California, to sit as members of the Ad- 
visory Committee. The other members are David 

Blackwell of Howard University, Mark Kac of Cornell 

University, Mina S. Rees of Hunter College, and A. H. 

Taub of the University of Illinois. 
The latest meeting of the Committee was on October 

23rd, at which time the work load of the Division was 
considered and the needs for new computing equipment 

were discussed. The Division deals with the computing 
and statistical problems of the Bureau and other gov- 

ernmental agencies and to some extent of research else- 
where in the country. It has four sections: a numerical 

analysis section; a statistical engineering laboratory; 
a mathematical physics section; and a computation 

laboratory, which puts out the NBS Mathematical 
Tables and programs and schedules the Bureau’s high- 

speed computing machine, the SEAC. 
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Born and educated in Italy, Enrico Fermi 
country in 1938 instead of retur to Ita 
holm, where he had just received the Nobel 
before his death he was named by the AEC 
special $25,000 award for his outstanding 
to the atomic energy program 

came to this 
y from Stock 
Prize. Shortly 

to receive a 

contributions 

ENRICO FERMI 

1901-1954 

The untimely death of Enrico Fermi on No- 

vember 28th deprived the world of one of its 

most brilliant and productive physicists. The 

following remarks by three of Fermi’s friends 

and colleagues were made on the occasion of 

a memorial service held on December 3rd in 

the University of Chicago’s Rockefeller Me- 

morial Chapel. Samuel K. Allison, professor of 

physics and director of the University’s In- 

stitute for Nuclear Studies, presided at the 

ceremony. 

A Tribute to Enrico Fermi by S. K. Allison 

E are here to honor the memory of 

Fermi, Charles H. Swift Distinguished Service 

Professor of Physics at this University during the last 

I shall try to express the sent 

sociates here in the Institute 

Enrico 

decade iments of his as- 
for Nuclear Studies. Actu- 

ally, the Institute is Ais Institute, for he was its 

tion. It was 

attended every seminar and 

brilliance critically assayed every new 

standing source of intellectual stimul 
rico who with incredible 

idea or dis- 

covery. It was Enrico who arrived first in the morning 

and left last at night, filling each day with his outpour- 
ing of mental and physical energy. It 

ence and calm judgment, and the enormous respect we 

had for him, which made it impossible to magnify, or 

was Enrico’s pres- 

even mention, any small differences among us, such as 
can arise in any closely associated group. It was at 

Enrico’s personal and urgent request that I took on 

the chore of directing the Institute in i 
It is a completely objective statement, not at all 

prompted by the emotion of this o 
that every one who had more than a trivial acquaint- 
ance with Mr. Fermi recognized at once that here was 

a man who possessed a most extraordinary endowment 
of the highest human capabilities 

his physical energy before, or his basic balance 
plicity, and sincerity in life before, or even possibly 

his mental brilliance, but who in his lifetime has 

ts routine affairs 

casion, to remark 

We may have seen 

sim- 
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ever seen such qualities combined in one individual? 

In my to understand him, with his com- 

pletely successful adjustment to the life of today, and 

I conclude that one reason such 

ire is that it is so improbable that such 
should be formed. 

attempts 

his leadership in it, 

I would like to recount one incident showing Enrico 

During the war, Professor A. H. Compton, 

Fermi, and I were travelling together to visit 

the Hanford Plutonium Plant in the State of Washing- 

ton. Mr. Cor and Mr. Fermi 

that they were not allowed to travel by air; 

Enrico 

valuable 

I was ex- 

pton were so 

pendible, and could have flown, but was on the train 

ith t for company. The hours seemed to drag 
crossing the mountains, and Enrico, who always dis- 

| g, was restless and bored. After some long 

silences, Mr. Compton said: 
' hen I was in the Andes mountains on my 

trips, I noticed that at very high altitudes 

Keep good time. I thought about this 

considerably and finally came to an explanation which 

satisfied me. Let’s 

Enrico’s 

hear you discourse on this subject.” 
eyes flashed. A problem! A challenge! Some- 

hing to work on! Having been in several such situa- 
tions before, I relaxed and prepared to enjoy the fire- 
works that would surely follow. He found a scrap of 

iper and took from his pocket the small slide rule he 

4 

| 
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always carried. During the next five minutes he wrote 

down the mathematical equations for the entrainment 
of air in the balance wheel of the watch, the effect on 
the period of the wheel, and the change in this effect 
at the low pressures of high altitudes. He came out 

with a figure which checked accurately with Mr. Comp- 

ton’s memory of the deficiencies of his timepiece in 
the Andes. Mr. Compton acknowledged the correctness 

of the calculation, and I shall not forget the expression 
of wonder on his face. 

It is with such a man that we in the Institute could 
consult daily, and it is such a man that we have lost. 

Let us pause a moment and ask ourselves why a 

man of this calibre abandoned a comfortable profes- 

sorship and great honors in his own country to join us 
and become a citizen of the United States. Many other 
intellectuals of the highest type have done likewise. 

There is really only one reason, namely, that the limi- 
tations placed on the range and freedom of activity of 

the mind had become intolerable in the countries which 

they left. They could not tolerate politicians proclaim- 
ing and acting upon pseudo-racial doctrines that could 

not for a moment stand the light of rational analysis. 

They could not tolerate a climate in which responsible 

A Tribute to Enrico 

E are here to commemorate and honor one of 

the greatest scientists of the century and it is ap- 

propriate that the highlights of his achievements, some 
of which seem likely to become of transcendental im- 
portance for mankind, be properly mentioned. But the 

choice of speakers, not from his peers in science, but 
from pupils and friends, seems to me to indicate a de- 
sire to have his human traits remembered also. 

However, for Enrico Fermi physics was almost syn- 
onymous with life, and the man and the scientist are 

one. Any effort to separate them would be futile and 
irreverent. 

He was born in Rome on September 29, 1901, and 
hence his much too brief life spanned only 53 years. 

He studied at Rome, and at Pisa at the Scuola Normale, 
an institution stemming from Napoleonic times which 

gave many illustrious scientists to Italy. 

He obtained his Doctor’s degree in 1922 with a thesis 
on X-rays. However, he was essentially self-taught, or 

better, his real spiritual teachers were a strange assort- 

ment of books ranging from a natural philosophy of the 
Jesuit Father Caraffa, written in 1840, the Mécanique 
Rationelle of Poisson, to Kelvin and Tait, Richardson’s 

Theory of Electrons, and, above all, Sommerfeld’s Atom- 

hau for the more modern subjects. These he read be- 
tween the end of childhood and the end of adolescence. 

His first published works are concerned with rela- 

tivity, mechanics, and electrodynamics. We see him 
trying his forces on several interesting subjects, but 

soon he moves to deep reflections on thermodynamics 

and statistical mechanics. Thus, he was all prepared to 

and vigorous criticism of political actions was rewarded 
with defamation of character and possibly with im- 
prisonment and death. Let us be sure that our freedoms 

here in these respects remain unimpaired. As long as 
men like Enrico Fermi turn to us and join us, though 

hosts be against us, we shall prevail. 

HE speakers on our program have been chosen 

because of long and intimate association with Mr. 
Fermi. Professor Emilio Segré, who will speak first, 
was the recipient of the first Doctor of Philosophy de- 

gree awarded under Fermi’s sponsorship at the Univer- 
sity of Rome. He was one of the group who associated 

there with Mr. Fermi in his classic researches on the 
properties of slow neutrons. Professor Segré comes from 

the Department of Physics of the University of Cali- 
fornia for this occasion. 

The final speaker will be Professor H. L. Anderson, 
who is a member of the staff of our Institute for Nu 

clear Studies. He was a student of Mr. Fermi’s at Co 
lumbia University, and worked continuously and closely 
with him during the great effort of the war years, 

which led to the controlled release of nuclear energy 

from uranium, twelve years ago yesterday, here on our 

campus. 

Fermi by Emilio Segre 

discover in 1926, immediately after the formulation of 
the exclusion principle by Pauli, the statistical laws 

followed by the antisymmetrical particles now called 
fermions. 

This work brought him at once to a pre-eminent 
place among theoretical physicists, and it was promptly 

followed by numerous other studies in atomic physics 

In all of his work of the time we find his personal sci- 
entific style already fully developed. Really brilliant 
ideas are developed with such apparent simplicity of 

theoretical means that the results seem to flow without 
effort. The theory of the Raman effect, of the hyper- 

fine structure, of the intensity of the alkali doublets, of 
the pressure shift of spectral lines, of the latitude ef- 

fect in cosmic rays, the concept of the virtual quanta 

accompanying a moving charge, the statistical atom and 
many more, bear testimony to the universality of his 

interests and to the power of his genius. He initiated 
many a line of thought which was to be pursued by « 
whole generation—and the mine is not yet fully ex- 

ploited. 
I first met Fermi at this time and I remember the 

experience shared later by others of beginning a con 

versation with him, which ended by his taking a piece 
of chalk and improvising on a blackboard a theory that 

needed only to be written up and published. The last 

time that I saw on February 11th of 
this year when I was telling him about some nuclear 

experiments in which I was involved. 
In 1927 the school of Rome was also founded and | 

beg to be excused if I am too personal in my remem- 

this was, alas 
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» Fermi in the latter's study 
ig A warmly human panoram 
raphy written by Mrs. Ferm 

had been recog- 
a professorship at 

Rome, a coveted position and quite exceptional for a 

man of only 26 years. However, he decided then that 

he needed some help, and some co-workers, and in very 

characteristic fashion proceeded to create them. He se- 

lected a small nucleus of young men, by his own cri- 
teria, and trained them in his own unorthodox way. I 
do not think he ever spoke of scientific ideals or that 
he used any moralizing words, but by force of example 
inspired in everybody such a burning devotion to sci 

brances. Fermi’s exceptional 

nized, not without some st1 

ence that I venture to say that for this group of young 
74 

men between ages 20 and i leader of 27 or 28 

science was the greatest passion, none excluded. And 

the Fermi influence of their scientific outlook was in- 

delibly impressed and persisted even after they lost 

Fermi’s mannerisms of speech and deep voice whic! 

they had unwittingly acquired in their daily common life 

In the early 30’s more theoretical work followed. A 
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nstitute for Nuclear Studies at the Uni- 
s life is to be found in Atoms in the 
ished last October by the University 

reformulation of Dirac’s theory of radiation led Fermi 
in the abstract paths of second quantization from which 
his rather practical mind at first recoiled. But his feel- 

ing changed after he had developed in 1933 what he 
considered a “practical” application, namely the theory 

1 one of the milestones of theoretical nu- of beta decay 

With this he began his career lear physics 

clear physicist. 

However, 1934 was to be the wonder year in which 

without abandoning theory, he entered professionally 
nto the experimental field. Indeed he had always, even 

childhood, dabbled a little in experiment and 

his work with Rasetti is quite first class, but 

had nurtured for some time of attacking 

oncerning the 

e of Curie-Joliot’s 

erm! 

he plan he 

experimentally some important problem 
nucleus materialized when news car 

discovery of artificial radioactivity realized at 

more powerful projectiles 

than charged particles and tried them immediately; it 

once that neutrons would be 

1] 

/ 
4 4 aN ast 

~ 

Laura and Ent it the I 
versity of Ch a of Ferr x 
Family, a biog and pu 
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is characteristic of the man that he tried in order all 

available elements beginning with hydrogen, and did 

not give up when the first eight were unsuccessful. The 

ninth, fluorine, finally gave a positive result. It was also 

characteristic that he summoned his young pupils and 

friends, mostly busy with their own problems, to come, 
help, work hard, and share the conquests with him. 

A series of startling discoveries followed. The letters 

to the Ricerca Scientifica, sent to many nuclear scien- 

tists as what we would call today “preprints”, elicited 
great interest, and Rome became, for a short period, the 

capital of the nuclear world. Lord Rutherford in person 
congratulated the young experimentalist for his debut. 

If I remember correctly, “Not bad for a beginner”, 
were his own words in a congratulatory letter that he 

wrote at the time to Fermi. 

In rapid succession all the elements, including ura- 

nium, were bombarded, but God, for his own inscrutable 

ends, made everybody blind to the phenomenon of fis- 

sion. Chance confronted us with the strange phenomena 

undergone by neutrons in passing through hydrogenous 

substances; Fermi’s mind grasped what was going on 

in a couple of hours. Thus, slow neutrons were dis- 

covered and these first steps, by a logical development, 
led him to study the diffusion of neutrons. 

It was at this time more than at any other that I 
saw the full application of one of Fermi’s outstanding 

human, or I would almost be tempted to say super- 

human, characteristics, namely his unbelievable physi- 
cal and mental strength. We were working quite meth- 

odically from 8 in the morning to 1, followed by lunch, 

siesta, and then again from 3 to 8 in the evening; but 
the intensity of the work was such that this practically 

represented the limit of our forces—and we were not 

weaklings. 
However, every morning at 8, Fermi came back with 

some piece of theory concerning the neutron, ready to 

test it experimentally and to change it according to the 

results of the work of the day. This performance puz- 

zled us a little, even knowing with whom we were deal- 
ing, but we soon discovered that the miracle occurred 

between 4 A.M. and 8 A.M. because he had insomnia 
and had decided to lengthen his day’s work. I wanted 

to mention this because this strength and indomitable 

vitality was one of his fundamental characteristics. 

By this time, intolerant persecution was rampant in 

Germany. We had had as visitors, guests, and friends, 

many brilliant young colleagues from central Europe, 

attracted to Rome by Fermi. Bethe, Bloch, Placzek, 

Peierls, London, and several others stayed with us for 
a few months, an ominous warning of impending catas- 
trophe, and when in 1938, Italy also was submerged, 

Fermi departed as had many others, for the New World. 

The aging Sommerfeld from Germany commented in 
a moving letter, “Sic transit gloria mundi veteris” 
(Thus passes the glory of the old world), and added, 

“To the greater glory of the New World.” 

In 1939, the Power which had initiated this tre- 
mendous chain of events opened the eyes of man to 

fission and Fermi, who had just arrived at Columbia, 
started a new group of young people, and, using his 

mastership of the neutron, embarked on that trip which 

was to land him, 12 years ago almost to the day, in 
that new world so properly indicated in the historic 

message announcing the criticality of the pile. One of 

his companions in this trip will tell you about it. 

I cannot terminate this brief tribute without men- 

tioning some things which I find I have omitted, be- 

cause in writing with Fermi in mind they just did not 

occur to me: he had had all the honors that a scien- 
tist can have, none excluded. He was part of great 

councils, and for a large group of scientists his word 
was final. I have not mentioned these facts because for 

him they were really unimportant. Nothing altered his 
simplicity, which did not arise from false modesty— 
indeed he knew quite well how much he was intellectu- 

ally above other men—but from charity. Nothing al- 
tered his unceasing interest in Science and his will to 
work humbly and indefatigably on the study of nature 

If he had foreseen the cruel destiny that was to de- 
prive us of him so unexpectedly early, he could not 

have husbanded his time to give more than he gave 

A Tribute to Enrico Fermi by H. L. Anderson 

ODAY we are gathered here to pay our respects 

and to honor Enrico Fermi. He was our friend, 

our colleague, and our teacher, and he was a great man. 

When he came to America 16 years ago, Enrico Fermi 
was already a celebrated scientist. He had a long list of 

scientific achievements. He had discovered new and fun- 

damental laws of nature. The Fermi-Dirac statistics, his 

theory of the beta rays and his statistical atomic model 

stand out among many other great accomplishments. 

For his mastery of the neutron he had been awarded 

the Nobel prize and he stood at the pinnacle of his 
profession. 

But now the Fascist mold had begun to infect the 

free and fruitful development of science in Italy. Fermi, 
with characteristic courage and decision, turned his back 

on his native land and set out to America to establish 

the American branch of his family. In America, Fermi 

could expect to find fertile ground for his ideas and a 

receptive climate for his genius. For the sanctuary 
which we gave him then, Fermi repaid us a thousand- 

fold. We can be forever grateful that, when he came 

to us, our gates were open. 

His needs were few. Chalk, a blackboard, and an 
eager student or two were enough for a start. Teaching 

was an essential part of his method. Through teaching 
he would sharpen his wits, clarify his thoughts, develop 

his ideas. Students and colleagues soon learned that no 
one could touch him when it came to clarity and bril- 

liance of lectures. It was usually “Standing Room Only” 
when Fermi spoke—but he would lecture with equal 
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brilliance to a lone student. And he would make a deal 
—if you would correct his English and teach him 

Americanisms—he would teach you physics. 
The eternal scholar, Fermi was always eager to learn 

He was always grateful when he found out something 

new. What he learned he felt he should enrich. Having 
enriched what he learned he felt he should teach it 

to others. Thus, he prepared the fertile ground out of 
which arose the new solutions and new ideas which 

kept his subject bright, fresh, and exci 

At Columbia he had h: ag settled his 
news of the discovery of the fission of uranium arrived. 

“Let me explain this Sirvtien of the fission of ura- 
nium,” he said. “The neutron enters and causes an in- 

stability in the uranium nucleus and it’s split apart. A 

great deal of energy is released, as Otto Frisch has 
shown. But the circumstances are those in which, in 

all probability, neutrons will be emitted as well, and 
this is at the root of the matter. For if the ne yns 

are emitted in greater number than they are absorbed 
a chain reaction will be possible and the way to a new 

source of energy will ave been found. Come and help 
me find these neutrons. Let us measure their absorp 

tion and their emission with some care so that we can 

understand these processes in detail and know how t 

proceed.” 
To explore the mysteries of nature with Enrico Fermi 

was always a great adventure and a thrilling experi 
ence. He had a sure way of starting off in the right d 

rection, of setting aside the irrelevancies, of seiz 

the essentials and proceeding to the core of the matter 

The whole process of wresting from nature her secrets 
h he entered int: was for Fermi an exciting sport 

with supreme confidence and great zest. 

No task was too menial if it sped him towards 

goal. He thoroughly enjoyed the whole of the enter 
prise: the piling of the graphite bricks, the running 
with the short-lived activated rhodium foils, and the 

merry clicking of the Geiger counter which effected the 

measurement. All was done with great energy and ob- 

vious sng but by the end of the day, in accord- 

ance with his plan, the results were neatly compiled 

their significance ‘aiaal ind the progress measur 
so that early in the morning on the following day, the 

next step could begin 
It was a feature of the Fermi approach never to 

waste time, to keep things as simple as possible, never 

to construct more elaborately or to measure with more 
care than was required by the task at hand. In such 

matters his judgment was unerring. In this way, step 
by step, the work sped forward until in less than four 

short years Fermi had reached his goal. A huge pile of 
graphite and uranium had arisen in the West Stands of 

the University of Chicago Campus When, on Decen 

ber 2, 1942, 12 years ago just yesterday, Enrico Fern 
stood before that silent monster he was its acknowl- 
edged master. Whatever he commanded it obeyed 

When he called for it to come alive and pour forth its 

neutrons it responded with remarkable alacrity; and 
when at his command it quieted down again, it had be- 
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come clear to all who watched that Fermi had indeed 
inlocked the door to the Atomic Age 

By now the Manhattan Project had grown enor- 

mously in size. The exigencies of war —_— it to 
produce atomic bombs and it assumed a character not 

at all in keeping with the Fermi style. Adedabaenties 
and organizational responsibilities usually charged with 

ntroversy he avoided. But there were those who came 

to recognize that in scientific and technical matters the 

vords of Fermi were golden. Such advice he gave gen- 
erously and freely and so in unobtrusive ways he helped 

guide the whole enterprise to its successful conclusion. 

rhere followed a period at Los Alamos where Fermi 

1ad been asked to go to participate more directly in 
ie atomic bomb work. Here the work had been al- 

ready well advanced by a group of distinguished scien- 
tists among whom were many former colleapas: They 

too, like himself, had found sanctuary in America from 
the oppressions of Europe. Here, in a rem: 
operative effort, the atomic bomb was designed, made, 

irkable co- 

and tested. 

One unerasable picture of Fermi had to do with 
the fateful morning set aside to test the first atomic 

mb. It showed Fermi standing in the blinding glare 

that explosi nethodically dropping small bits of 
aper to the ground. Some of these were carried for- 
ird by the arrival of the blast. Impatient to know 

the strength of the atomic explosion, Fermi had de- 

1is Own simple means for measuring it 

missed at Los Alamos was the Univer- 
10se faculty he 

1 

ty. This he regained at Chicago, wt 
t the end of the + Here the Institute f 

at the ena of the war. ere, in the nstitute [or 

Nuclear Studies, established essentially according to 

1@ Was again free to explore nature ac- 

ney Students flocked to his classes 

self, flushed with its success on the field 

of battle, pons on in new directions 
New particles had been discovered and huge 

I peen constructed to produce 

Here, at Chicago, under his guidance, we built a huge 

ynchrocyclotron. This became Enrico’s newest play- 

thing. This machine could produce the mesons which 
id come to occupy the center of the stage. These were 

the particles which were responsible for the nuclear 

force. A new great challenge for Enrico. What were the 
facts? What was their n eaning? 

Counters, liquid hydrogen, magnets, all the par: —_ 

ilia of modern physics were brought to bear with En- 

rico in the thick of it. It was in the midst of this work 

that from an unexpected quarter, Enrico Fermi was 
suddenly and unaccountably struck down 

We all know what a pleasure it was to have Enrico 

him. We a privilege it was to work with 

know how considerate and thoughtful he was; how ill 

helpful he could be. He was the center of our Institute 
ound whom all revolved and for whom we all tried 

tl gh to win his praise Well, o do something good enou 

to be around any more. We're going to } } he isnt goin: 

miss him awfully but we can all try to keep the spirit 

that he had 
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YUKAWA 
HALL 

AND 

MODERN PHYSICS 

IN 

JAPAN 

HE AWARD of the 1949 Nobel Prize for physics 

to Dr. Hideki Yukawa, professor of Kyoto Uni- 

versity, was a matter of considerable importance to 

Japan. This news was received with tremendous joy by 
the Japanese and encouraged the scientists in Japan to 

continue their researches in spite of the economic con- 

dition of postwar Japan. 

Dr. R. Torikai, the president of Kyoto University 

suggested to the government that it erect a building 
on the campus of Kyoto University in honor of Dr 

Yukawa for his contribution to the development of hu- 

man knowledge. Dr. Torikai’s suggestion was further 

supported by the Science Council of Japan. The gov- 

ernment agreed to the above proposal and the con- 
struction of a new building was begun in the Botanical 
Gardens of Kyoto University. The construction of such 

a building by the government was a very unusual event 

in postwar Japan. The building was completed in the 

early summer of 1952. This three-story, modern build- 

ing was named Yukawa Hall. It contains, in addition 

to lecture halls and seminar rooms, a number of offices. 

a common room, and a fine library. It was further de- 

cided by the University and the government authorities 
to utilize this building for the purpose of the develop- 

ment of theoretical physics in Japan. 

To show the need and importance of such an insti- 

tute for the development of science in Japan of today, 

it will be appropriate to describe the state of modern 

physics in Japan in the past two decades. 

M. Kobayasi, professor of physics at Kyoto University, was an early 
collaborator of Dr. Tomonaga and Dr. Yukawa. He is also closely 
associated with the activities of the Research Institute for Fundamental 
Physics at Kyoto, Japan. He is at present visiting the Institute for 
Advanced Study at Princeton, N. J. 

Experimental physics research in 

Japan was all but crushed by the 

war and its aftermath, but with 

much intensity of purpose and 

devotion to their science Jap- 

anese physicists have turned to 

theory and are creating one of 

the world’s foremost centers of 

modern theoretical physics. 

By M. Kobayasi 

Laureate Hideki Yukawa_ resigned 
post as professor of physics at 

bia University in 1953 to become 
the first director of the newly-established 
Research Institute for Fundamental Physics 
at Kyoto University 
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Yukawa Hall at Kyoto University, home of Japar 

EFORE the war, there were a number of pioneers 

in modern physics in Japan. The most prominent 

one among these earlier workers was Dr. Yoshio 

Nishina. He had in him the combined qualifications of 

a great teacher and an excellent researcher. The pre- 

and postwar researchers in theoretical and experimental 

physics in Japan are greatly indebted to him. After his 

graduation from Tokyo Univer he went to Europe 

and during his long stay in Ei from 1921 to 1928, 

he worked with Lord Rutherford at Cavendish Labo- 

ratory and with Professor Niels Bohr at Copenhagen. 

He came back to Japan with considerable experience in 
modern physics, and was appointed as head of a new 

laboratory at the Institute of Physical and Chemical 

Research in Tokyo. 
Many young scholars were attracted by his person- 

ality and enthusiasm, and thu succeeded in estab- 

lishing a new school in both theoretical and experi- 

mental physics. As for the research in theoretical phys- 

ics, he was not only ( 

also the nucleus of research 

group of research scholars in nuclear physics became 

organized throughout Japan with Dr. Nishina as their 

chief. This group held periodic symposia and discus- 

sions on the current topics in quantum field theory and 

nuclear physics, and also published a mimeographed 

circular in order to inform the workers about the latest 

developments in these fields 

Some of the researches of this group are worth men- 

tioning. Dr. Yukawa, while working at Osaka Univer- 

sity, discovered the Meson Theory as early as 1935. 

s he 
+h 

the chief of his laboratory, but 

scholars in his country. A 
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This theory was further developed by him and Dr. 
Syoiti Sakata, Dr. Mituo Taketani, and the writer. 

Dr. Sin-itiro Tomonaga, another member of this group, 
discovered the Covariant Field Theory in 1943. He also 

contributed to the Meson Theory by discovering the 

Intermediate Coupling Theory. Since his work was 

mainly done during the war, it could not be communi- 

cated to the foreign journals. Besides these important 
} discoveries there were a number of other contributions 

to modern physics, which established the status of re- 

search in theoretical physics in Japan. 

It will also be of interest to survey the state of re- 
search in experimental physics in Japan before the war. 

yur cyclotrons in Japan: two of them 
were built up by Dr. Nishina at the Institute of Physi- 

cal and Chemical Research and the other two by Dr. 

S. Kikuchi at Osaka University and by Dr. B. Arakatsu 

at Kyoto University. In addition to 
} il 

There were fe 
r 

these cyclotrons, 

er equipment for nuclear research, such 

generators and some accelerators. Thus, 
h in experimental physics was 

more prominence in Japan. But 

h in pure physics was slowed 

yf the war, almost all the equip 

ment in nuclear physics was destroyed or removed. 

there was ot 

is electrostatk 

before the war, resear¢ 

also gaining more and 

during the war researc 

down, and at the end « 

T the end of the war, many scholars came back 

to their universities with the hope of continuing 

research in pure physics. Because of the poor eco- 

nomic condition of the country, it was difficult to re- 

build equipment for experimental research and it seemed 
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as if this field had to be temporarily abandoned. Re- 

search in theoretical physics was, however, a different 

matter. The scholars in this field were able to continue 

their work with pencil and paper. International com- 

munication in the research field was also renewed. Dr. 
Yukawa and Dr. Tomonaga were invited to the Insti- 

tute for Advanced Study at Princeton. Several young 

scholars were also invited to this and other institutions 

in the United States and Europe. Thus, the achieve- 

ments of research in the field of theoretical physics in 

Japan became more and more widely known. The award 
of the Nobel Prize to Dr. Yukawa gave a further 

stimulus to research in this field. Partly due to the un- 

availability of equipment for experimental research and 

partly due to the achievements in theoretical physics, 

most of the research in Japan is being carried out pres- 

ently in theoretical fields. 

There are, at this time, about two hundred research 

scholars in quantum field theory and nuclear physics. 

These fields of theoretical physics are called, as a whole, 

the Theory of Elementary Particles, or “Soryushiron” 
in Japanese. Research in this field is quite well organ- 

ized. The workers have formed an association known 

as “The Research Group of the Theory of Elementary 
Particles”. This association arranges symposia, discus- 

Yoshio Nishina, who died 
early in 1951, has been 
termed the ‘father’ of 
modern physics in Japan. 
As pre-war head of the phys- 
ics laboratory at the Insti 
tute of Physical and Chemi- 
cal Research in Tokyo, he 
was the teacher of many 
of Japan's rising physicists 

sions, and meetings, and also publishes the mimeo- 

graphed circular Soryushiron Kenkyu. 
There is also growing another organization of the 

workers in the theoretical fields of atomic and molecu- 

lar physics. In these fields, known in Japan as the 

Theory of Properties of Matter, or ‘“Busseiron”, there 

is about the same number of research scholars as in the 

field of elementary particle theory. This group also 
publishes the mimeographed circular Busseiron Kenkyu, 

and holds symposia and seminars on the current topics 

in these fields. 
The above-mentioned groups are carrying out their 

researches under adverse living conditions. Because of 

the large number of scholars and the limited number 

of jobs, many of these scholars cannot get employment 

in universities. Even those who are employed by the 

universities must supplement their incomes by taking 

side jobs. 

& SPITE OF the economic condition of postwar 

Japan, Kyoto University and the Science Council 

of Japan were eager to make Yukawa Hall a national 

school of learning. Therefore, they agreed to establish 
in this Hall the Research Institute for Fundamental 

Physics, which, although managed by Kyoto Univer- 

sity, is not exclusively meant for the members of Kyoto 

University. Both of the groups share in the adminis- 

tration and general policy formation, by sending their 

representatives to the Managing Committee of this In- 

stitute. Further, the subcommittees for the discussion 

of the research projects of this Institute are also 

elected by these groups. 

After the establishment of the Institute, the Man- 

aging Committee requested Dr. Yukawa to become its 
first director. Dr. Yukawa, who was at that time a pro- 

fessor at Columbia University, accepted this invitation 
and came back to Kyoto in 1953. 

The Research Institute for Fundamental Physics has 

many functions in addition to the research activity of 

its staff. It invites research scholars from all over 
Japan for short periods to participate in its academic 

activities. Further, it holds symposia and seminars pe- 
riodically on topics concerning the theory of elementary 

particles and the theory ef properties of matter, such 

as nonlocal field theory, meson-nucleon scattering, cur- 

rent topics in statistical mechanics and so forth. There 

are also facilities for the temporary visitors who come 

to this Institute to participate in discussions of specific 
topics in theoretical physics. 

As one of its activities the Institute also publishes, 
with the cooperation of the Physical Society of Japan, 

the monthly journal, Progress of Theoretical Physics. 

This journal was first founded by Dr. Yukawa in 1946 

in order to publish important results which had been 
obtained in the period during the war and after the 

war and yet had remained unpublished because of the 

financial difficulties of the Physical Society of Japan. 
In addition to this, the Institute also finances the publi- 

cation of the circular Soryushiron Kenkyu and other 

mimeographs of discussions and lectures in order to in- 
form scholars of the latest developments in theoretical 

physics. 
The Institute is growing more and more to be the 

national school of learning in theoretical physics. But 

it is young and has still to grow. Its staff is small, con- 

sisting of only four professors and a few research 

scholars. Also, its funds are limited. It is the aim of 

the Managing Committee and other friends of the In- 

stitute to extend its activities beyond Japan. In fact, 

it has done so by its sponsoring of the International 

Seminar on Theoretical Physics in the fall of 1953. It 

is hoped that with improving economic conditions in 

Japan, its membership will be extended to other coun- 

tries and that the Institute will function not only as a 

national school of learning for Japan, but as an inter- 

national school of scientific research. 
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Principles of Numerical Analysis. By Alston S 

Householder. 274 pp. McGraw-Hill Book Company, 

Inc., New York, 1953. $6.00. Reviewed by P. M 

Morse, Massachusetts Institute of Technology 

Physicists, mathematicians and engineers are now in 

the throes of learning when a modern high-speed com- 

puting machine is useful and when it is not. It used to 
be that when we had to compute numerical answers we 

assembled a few tables, a slide rule, perhaps a desk 
computer and lots of paper and pencils and did our 
own work, adapting our computing methods, as we 

went along, to the specific requirements ef the work; 

perhaps changing these methods as the answers came 
out. Now, if the work threatens to be laborious, we are 

tempted to ask a “giant brain” to do the job. We then 

find we have let ourselves in for a lot of work, though 

of a different kind. 
The trouble is, of course, that these giant brains 

aren’t brains; we have to do the thinking for them 
all of it. We have to foresee all the pitfalls in advance 

and provide for them. All the steps have to be spelled 

out in detail, all the alternatives, which we used to 

work out when we came to them, have to be thought 

through before starting. In some cases this amounts to 
more work than the old-fashioned way; in many cases 

though, the results are well worth the effort; computa 

tions now can be tackled which were impossibly la- 

borious by the earlier methods. But most of us still 

are in the process of learning how to use these “labor- 
savers” and no one can yet be quite sure how much 

labor he is going to save when he enlists their aid. 

Which, perhaps, makes it all the more interesting. 

But one thing is certain good knowledge of nu- 
merical analysis is needed before one can hope to get the 

most out of a high-speed computer. Using a desk com- 
puter, one could expect to vary the computing means 
as the work progressed, according to the needs of the 
moment. But, now that the planning must all be done 

in advance, we must know which of the various ap 
proximation methods is best for the case at hand and 
must be able to estimate the final error in the result 

This book of Householder is designed to give one the 

background knowledge needed for the task of planning 

for a digital machine 
The digital machine reduces all calculus problems t¢ 

ones of finite differences, all analysis to algebra. Conse- 

quently, the subjects dealt with here include the 

tion of linear equations, the determination of the 
of non-linear equations 

solu- 

roots 

the eigenvalue problems re 
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lated to a matrix, the problems of interpolation and 

the relationship between differentials and finite differ- 

ences. There are chapters on each of these subjects 
and, in addition, there are good progress reports on two 

subjects, the analysis of computing errors and the 

Monte-Carlo method, which are rapidly expanding to 

meet machine programming needs. 
This is the first book on numerical analysis to be 

written specifically for application to high-speed digital 

computation. It is written in the style of a textbook, 
vith theorems and proofs, rather than as a manual of 

procedures. The modern fashion of terseness which Is 

idopted makes it slow going, at times 

this reviewer feels that more general discussions and 

examples would have made the book more readable. 
Nevertheless the book will be a most valuable aid to 
those who are learning how to use high-speed computers 

for the novice; 

The Collected Papers of Peter J. W. Debye. 700 pp 

Interscience Publishers, Inc., New York, 1954. $9.50 

Reviewed by R. B. Lindsay, Brown University. 

This volume containing in English translation some 
fifty of the scientific papers of one of the world’s great 

chemical physicists was timed to appear in honor of 

the 70th birthday of the author on March 24, 1954. 

The selection was made by Debye hi 

his view of t 

se and reflects 

e relative significance of his contributions 

to the fields with which his name will forever be asso- 

iated, namely: x-ray scattering, dipole moments, elec- 

trolytes, and light scattering. A miscell section 

contains the celebrated paper on specific heats, as well 

as articles on the scattering of light by ultrasound. The 

scientific status of each group of papers is summarized 

briefly in a short introductory article by a well-known 

authority. The translations are in general commendably 

Ci 

in¢eous 

ear and straightforward, though there are a few trivial 

errors which should not trouble the serious reader 

rhe promoters of this enterprise deserve great credit 

for making fundamental papers available to a 
wider audience. Students of physics should receive more 

encouragement than they do from their teachers to turn 

aside occasionally from the standard textbooks to delve 

into the writings of the authorities on which the text- 

books are based. This is particularly true in the case 

of a master of exposition like Debye, whose articles not 
only show the keen imagination of 

these 

a genius at work, 

but are moreover characterized by careful organization 
and somewhat unusual lucidity. Here the young stu- 

dent, eager to find out how research in theoretical phys- 

ics is prosecuted, will find not merely the bare bones 

of analysis but the physical intuition 

vell 

It is unnecessary to stress the versatility which these 

papers illustrate, ranging as they do all the way from 

which the author made such a funda- 

mental discovery as the application of method of steep- 

est descents, through classical physics to modern quan- 

tum chemistry. In every field studied one senses the 
incanny ability to size up the problem from an ap- 

the whys and 

wherefores, as 

mathematics, in 

— 
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propriate physical point of view and to derive a prac- 

tical physical result with the use of the simplest analysis. 

An interesting, though all too brief, biographical 

sketch of Debye by Raymond M. Fuoss prefaces the 

collection. 

Though the method of production (adopted doubt- 
less for reasons of economy) is satisfactory for the 

ordinary text material, it scarcely does full justice to 

the graphs and mathematical equations, which are in 

many instances a trial to the eyes. This appears to be 

the only drawback to an otherwise fine production. 

The Theory of Metals (Revised second edition). By 

A. H. Wilson. 346 pp. Cambridge University Press, 
New York, 1953. $8.50. Reviewed by R. Smoluchowski, 

Carnegie Institute of Technology. 

Since the time of its first publication in 1936, Wil- 
son’s “Theory of Metals” has become such a well known 

and useful book that its new, second, edition is bound 

to meet with greatest interest. The well known charac- 
teristics of the book’s first edition are still here: mathe- 

matical elegance and attention to detail in treatment of 

basic fundamentals together with rather short or even 

complete absence of descriptions of less developed or 
controversial subjects. Just as in the first edition, the 

accent is on the behavior of electrons in a perfect lat- 

tice of a pure monovalent metal, electric conductivity, 
thermal and magnetic properties and metallic struc- 

tures. As the author points out in the new preface 

many theories which looked hopeful in 1936 ran up 

against serious troubles in comparison with later more 

quantitative experiments or in application to more com- 

plex problems. This necessitated various changes with 

the result that as compared with the first edition cer- 

tain sections became considerably enlarged and others 

are entirely omitted. In the latter category are the 
early chapters on phenomena dealing with surfaces 

(rectification in semiconducting contacts, photoelectric 
effect, etc.), superconductivity, and optical properties. 

This rather radical surgery is to be regretted since the 
various theories however imperfect they may be.do 
represent the present boundaries of our understanding 
of solids and of metals in particular. In fact, the re- 
viewer is inclined to believe that most of the present 
interest and theoretical activity in the field of metals 

is focussed on the more speculative and intuitive parts 
of the modern theory rather than on the all embracing 
general mathematical formalism. The book is pub- 
lished with great care and typographic neatness. 

Physical Meteorology. By John C. Johnson. 393 pp. 
Technology Press (MIT) and John Wiley and Sons, 

Inc., New York, 1954. $7.50. Reviewed by S. F. Singer, 
University of Maryland. 

The physics of the atmosphere is a subject to which 

major contributions have come from many other fields 

of science: astronomy, radio physics, physical chem- 
istry, spectroscopy, etc. Dr. Johnson has succeeded ad- 

mirably in extracting and presenting the results of work 
which is spread throughout a very wide literature. As 

a consequence we have here a book which deals in a 
refreshingly direct manner with a great number of 

topics in physics which find appKcation to the atmos- 

phere. Excluded are meteorological phenomena, dealing 

with atmospheric circulation. 

I think this book will appeal very much as a text to 

any serious student of physical meteorology. The pres- 

entation is fairly elementary, interesting, well-illustrated 

and sufficiently complete. Each chapter is followed by 

problems, by selected and up-to-date literature refer- 
ences, and by a list of source books. The specialist will 

like the book as a reference volume since he is not 
likely to be a specialist in all the topics presented here. 

These include: a general treatment of the physics of 

refraction and scattering of electromagnetic waves in 

the atmosphere and by small bodies; a specialization to 

radar waves and visible radiation; applications to at- 

mospheric visibility, radar meteorology, rainbows, to 

mention just a few. Radiation processes in the atmos- 

phere; heat budget, cloud physics and applications to 

artificial precipitation. A brief review of properties of 

the upper atmosphere, ionosphere, and ozonosphere. A 

fairly detailed discussion of atmospheric electricity. 

As can be seen from this brief list the topics range 

from the mathematical theory of diffraction to discus- 
sions of aircraft icing. However the emphasis is one 
which will appeal to physicists. 

Radio Receiver Design. Part I, Radio Frequency 
Amplification and Detection (Second Revised Edi- 
tion). By K. R. Sturley. 667 pp. John Wiley and Sons, 
Inc., New York, 1954. $10.00. Reviewed by W. T. 

Wintringham, Bell Telephone Laboratories. 

The reviews in the engineering periodicals of Radio 

Receiver Design, Part I, following its publication in 

1943, suggested that this would be a useful text both 

for practicing radio engineers and in the classroom. Its 
appearance in a second edition indicates that such 
optimism was justified. This book has been revised by 
adding certain new material and by rewriting whole 
chapters. 

Radio Receiver Design, Part I treats antennas and 

receiver circuitry as far through receivers as the de- 

tector. Audio frequency amplifiers, power supplies, re- 

ceiver measurements, and the design of television and 

frequency modulation receivers are covered in Part II. 
While there is no explicit statement of the fact, the 

author’s treatment is directed solely to receivers for use 
in the broadcasting field. Despite the inclusion of ex- 

tensive bibliographies in each chapter, there is no indi- 

cation that the author is aware of the specialized re- 

ceiver design art found, for example, in the communi- 
cation industry. Similarly, there is no suggestion that 
the author is aware of such specialized receiving anten- 
nas as the rhombic, which is used in the fixed radio 
services. However, within its own area this would seem 

to be a useful text. 
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BOOKS 

MOLECULAR THEORY OF GASES AND LIQUIDS 
By J. O. Hirschfelder, Charles F. Curtiss, and R. Byron Bird, all of the University of 

Wisconsin. This work demonstrates the connection between equilibrium and non-equilibrium 
statistical mechanics. It incorporates the many theoretical, computational, and experi 

mental developments which have been mad in the study of prope rties of gases and liquids 

during the last decade. The subject matter in the book vides itself naturally into thre: 

distinct parts: equilibrium properties; non-equilibrium properties; and intermolecular force 
The work draws on recent research never before published in book form. 

“This book is particularly valuable because it integrates results of work from many 

a unified manner. It is the only book avail 

able at present which has attempted to present a complete treatment of gases and liquids 
from a molecular viewpoint and should, therefore, have a unique usefulness. I think the 

authors have achieved their objectives in the preparation prepa}l 

to students and research workers in diverse fields.”’ 

different points of view, and presents th 

f a book which will be valuable 

Professor ‘fohn L. Magee, University of Notre Dame 

ich work in a usable form that it should be useful to a 
| he definitive book in the field for many years.’ 

Professor Edward A. Mason, The Pennsylvania State College 

A book in Wiley’s Structure of Matter Series, Maria Goeppert Mayer, Advisory Editor. 

1954. 1219 pages. $20.00. es 

ELECTROMETRIC pH DETERMINATIONS, Theory and Practice 
By Roger G. Bates, National Bureau of Standards. 1954. 

ADHESION AND ADHESIVES, Fundamentals and Practice 
Papers read at a conference held at the University of London (edited by F. Clark, The 

Society of Chemical Industry), and at a symposium held at the Case Institute of Technology 

(edited by John E. Rutzler, Jr., and Robert L. Savage 1954. 229 pages. $9.75 

THE INSULATION OF ELECTRICAL EQUIPMENT 
Edited by Willis Jackson, Metropolitan Vickers Electrical Company. 1954. 

$7.75. 

NUCLEAR GEOLOGY 
Edited by Henry Faul, U. S. Geologica! Survey. 1954. 

TRANSISTOR AUDIO AMPLIFIERS 
By Richard F. Shea, General Electric Company. 1955. 219 pages. 

331 pages. $7.50. 

340 pages. 

414 pages. $7.00. 

Prob. $6.00. 

Send for on-approval copies. 

JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N.Y. 
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Three 
Outstanding Physics Books 

MODERN PHYSICS FOR THE 
ENGINEER 

Edited by LOUIS N. RIDENOUR, Vice 
president, Telemeter Corporation, and Visit- 
ing Professor of Engineering, University of 
California, Los Angeles. In press 

Atomic structure, magnetism, solid-state, semi- 
conductors, atomic power and chemistry, infor- 
mation theory, and computers are among the 
topics treated in this unique collection of lec- 
tures which gives engineers and technical men 
an account of the more interesting developments 
in the fundamental physical science which un- 
derlies all engineering. Relatively non-mathe- 
matical, the book is both authoritative and inter- 
esting, and is a significant contribution to 
scientific literature. 

PHYSICS FOR SCIENCE AND 
ENGINEERING STUDENTS 

By W. H. FURRY, E. M. PURCELL, and 
J. ©. STREET, Harvard University. 694 
pages, $6.50 

This well-written and authoritative book pre- 
sents information in a simple, lucid manner— 
helping to furnish a sound, comprehensive phys- 
ics background. The electricity and magnetism 
sections are in the CGS system, with an appen- 
dix devoted to a summary of the formulas in 
rationalized MKS units. Chapters on the quan- 
tum theory, nuclear physics, and cosmic rays 
give in compact form a coherent account of the 
main ideas of modern atomic physics. 

PHYSICS FOR ARTS AND 
SCIENCES 

By L. GRANT HECTOR, Sonotone Corpora- 
tion, HERBERT 8. LEIN, University of 
Buffalo, and CLIFFORD E. SCOUTEN, for- 
merly University of Buffalo. 731 pages, $6.00 

This text for beginners is an excellent intro- 
duction to the subjects; and the approach is by 
concrete reasoning rather than by abstract 
mathematics. It offers material based on the new 
concepts of modern physics presented in two 
broad parts: Mechanics—Heat—Sound, and 
Electricity—Optics—Nuclear Physics. A sum- 
mary at the first of each chapter and graded 
problems at the end of each, enhance the read- 
ability of the book. 

* Send for copies on approval * 

McGraw-Hill 

BOOK COMPANY, INC. 
330 West 42nd Street 
New York 36, N. Y. 

In some respects, this reviewer expects that Sturley’s 

style and his treatment of fundamentals would be quite 
irritating to the theoretical or mathematical radio stu- 
dent. For example, in discussing the modulation of a 

carrier wave on page 1 of the text, we find “Such a 

carrier wave possesses two fundamental characteristics, 
amplitude and time, either of which may be varied by 

the original signals.” The statement that time is a char- 
acteristic of a signal wave reappears at other points in 

the text. Along this same line, in Appendix 1A, we find 

Z equated to the absolute value of the impedance of a 
circuit in equation 1A.2 and the same symbol equated 
to the complex impedance in equation 1A.3. Since the 

purpose of this appendix is to explain complex qualities 

to the reader, this lack of care in terminology is in- 
excusable. 

One might point out examples in Sturley’s text of 

dogmatic statements which have been refuted by de- 
velopments in communication art since the time that 

his manuscript was completed. Also, there are certain 

inconsistencies. For example, on page 23 it is pointed 

out that a balanced detector forms a useful part of a 

frequency modulation receiver. In discussing detection 
on page 614, however, we find that “It has been shown 

that only under special circumstances can full-wave de- 

tection prove superior to half-wave detection, and the 

latter is almost universally employed in receivers.” 

Even though these lapses by the author will prove 
galling to the purist, they are not so important as to 
reduce greatly the value of the book to the general 
student. And, one would expect to find Radio Receiver 

Design, Part I on the practicing radio engineer’s book- 

shelf alongside its American counterpart by Terman. 

Mathematics in Western Culture. By Morris Kline. 
484 pp. Oxford University Press, New York, 1953. 

$7.50. Reviewed by C. Siisskind, Stanford University. 

This is the latest member of the excellent Oxford 

Mathematics Books series, which also contains the 
Courant-Robbins What Is Mathematics? and Kramer’s 

The Main Stream of Mathematics. Professor Kline has 
set himself the imposing goal of showing that mathe- 

matics constitutes a major cultural force in Western 
civilization; his book is a cogent argument in support 
of this thesis. 

The role of mathematics (and indeed of all science) 
in the evolution of our civilization has been expounded 
at length before, most frequently with reference to 

technological development. In the present volume, the 
author has undertaken nothing less than to trace the 
influence of the “queen of the sciences” on such di- 

verse disciplines as philosophy, religion, sociology, lit- 
erature, music, and the visual arts. To find a scientist 
who is perfectly at home in all of these fields is in 

itself quite startling in this day and age, but it is posi- 
tively amazing to find one who is also a good enough 
writer to perform the literary tour de force of present- 

ing the argument in a manner that will satisfy and 
fascinate both the layman reader and the scientist. 
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One of the main reasons why the narrative manages to 

hold our attention is that it proceeds with many a re- 

freshing change of pace—now an exciting biographical 

account, now a leisurely philosophic discourse. 
In addition to being a connoisseur of the arts (the 

chapter on Painting and Perspective, which is the only 

one illustrated by plates, is among the most convinc- 
ing), Morris Kline is obviously a well-read man. His 

penchant for eighteenth-century poetry serves him par- 

ticularly well: the section that discusses the effect of 

Newton’s work on literature and aesthetics is at once 
witty and erudite. 

The material is presented in chronological sequence 
As we reach the more recent developments, such as the 

contributions of Cantor, Lobachevski, Bolyai, Riemann, 

and Einstein, we find tl 
and more on the desc the new theories and 

less on their implications. When he comes to quantum 

mechanics, the author wisely declines even to explain 
the subject itself (much less its influence), and regret- 
fully passes on—to a brilliant final chapter in which 

mathematics is discussed for its own sake, as an in 

portant part of our culture. 

Mathematics in Western Culture represents an im- 

portant addition to the book shelf of any scientist who 
has been touched by the growing awareness of the im- 

pact that his work is having on the modern world 

t 

lat we are concentrating more 

ription of 

Physics Literature. A Reference Manual. By Rob- 

ert H. Whitford. 228 pp 

ington, D. C., 1954. $5.00 

Western Reserve Universit 

The Scarecrow Press, Wash- 

Revie d by R. A. Beth, we 

From the preface: “This f physics lit- 

erature at the college level 

and forms available, i representative worki 

collection, and outlines efficient library methods. 
Background materials have been interspersed for greater 
interest and The 
guide, by the technology-physics-chemistry librarian o 
The City College in New York, is novel; it is based on 

a survey Oo 

It describes the many types 
Sele 

} 
intormation arrangement this ol 

the “approach” (bibliographical, historical, biographi- 

cal, experimental, mathemati educational, termino- 

logical, or topical) that an information seeker may have 
in mind. While useful to the research worker, the book 

should be of particular value to the teacher and stu 
dent of physics, the graduate student and his advisers 
and those who do not have access to expert library 

guidance. 

Climatic Change. Evidence, Causes, and Effects. 
Edited by Harlow Shapley. 318 pp. Harvard University 
Press, Cambridge, Massacl 1953. $6.00. Re- 

viewed by Arthur Beiser, New York University. 

setts, 

In an effort to elucidate the powerful but unknown 
forces responsible for the great the American 
Academy of Arts and Sciences held a conference in 

1952 at which a numl of 
meteorologists, paleontologists, paleoanthropologists, and 

ce ages, 

er astronomers, geologists, 

FOUR NEW TEXTS! 

ELECTRICITY AND MAGNETISM 
By RALPH P. WINCH, Williams College 

Here is 4a hew 

and 

The book assumes only elementary college 

in Ele« 

above 

ipproach for all undergraduate courses 

tricity Magnetism at the sophomore level and 

physics and a pre 

vious or concurrent course in caleulus Departing from the 

conventional, this clear 

& AC 

imply-presented text introduces DC 

ircuit analysis in the first S chapters 

i pages 6 9 

FUNDAMENTAL FORMULAS OF 
PHYSICS 
Edited by DONALD H. MENZEL, Harvard Univer 

sity 

This is a handbook and primary reference for all serence majors 

using either methods or applications of mothematical physics 

A 

pared by 

comprehensive work, each of the 31 sections has been pre 

Many of the formula 

n collected or published, and emphasis has been 

in expert in his tield have 

never before bee 

placed on including 

mavailable 

many intermediate steps previously 

696 pages Published January 

INTRODUCTION TO ASTRONOMY 
By CECILIA PAYNE-GAPOSCHRBKIN, 

niversuy 

1955 

Harvard 

Assuming only a knowledge of elementary algebra, this new 

basic text deals with the solar system and with the stars and 

t the book is the 

ent important changes in our knowledge 

galaxies Simply written, yet comprehensive 

only text to include ree 

of oO i ind of the observable universe 

the Rome 

as presented 

at wetings. Profusely illustrated 

YON page 6% 2 Published June 1954 

By GEORGE F. TAYLOR, Colonel, U.S. Air Force 

SETVE 

Assuming only high-school math. and physics, this text is 

basic for courses iu Meteorology, Weather Elements, Forecast- 

ing; departments of Physics, Geography, Meteorology. In 

ludes discussion of present theories of Earth's origin, weather 

omponents, air masses, tropical meteorology, 3-dimensional 

storm structure With maps, tables, questions 

Publ pages ished August 195 

Send For Your Copies Today 

70 FIFTH AVENUI 
NEW YORK II, N.Y. 

JANUARY 1955 

Published January 1955 
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still more reconditely learned folk presented their ideas 
on the general subject of climatic change. The papers 

given at that meeting have now been collected into a 
fascinating volume, edited and with an introduction by 
Harlow Shapley. The pertinent material ranges from 

fossil pollen found in bogs to the orbit of Pluto, and 
much of it is written with the nonspecialist (and how 

many of us are paleodendrologists?) in mind. While 
there is some agreement on the nature of the major 
climatic changes of the past, the various suggestions 

offered here for their origin are sometimes fanciful, 
often contradictory, and always interesting. 

Atomic Physics 
Atomphysik, by Herbert Graewe (340 pp. Ferd. 

Diimmlers Verlag, Bonn, Germany, 1954; DM 19.80), 
is a compact German text at an intermediate level re- 
plete with boxed formulas and tables, carefully worked 

numerical examples, attractive diagrams and _ illustra- 

tions, quantitative graphs, many references to original 

papers and more advanced treatments, and a good 19- 
page subject index. The book’s fourteen chapters are 

grouped in three main parts. The first, on basic prin- 

ciples of atomic physics, contains about a hundred 

pages on the molecular structure of matter, molecular 
forces and distances, the periodic system of the ele- 

ments, elementary particles, mass-energy equivalence, 
wave-particle duality, and the creation and annihilation 
of matter. The second part, of fifty-odd pages, treats 

atomic structure, optical and x-ray line spectra, and 

the electron shell structure of atoms. The remaining 

half of the book comprises the third part, devoted to 
the atomic nucleus: methods of detecting and accelerat- 

ing charged particles, natural and artificial radioactivity, 
nuclear structure, reactions and transformations, and 

atomic energy. There are no problems or exercises for 
the student such as one would probably find in an 

American text at this level. Nevertheless, the author 
has ably fulfilled his aim of providing a clear concise 
exposition of atomic physics for students, for secondary 

school teachers, and for interested workers in neighbor- 

ing fields: chemists, medical men and engineers. 

Radio Noise Report 
In the eight years that have passed since the dis- 

covery of discrete extraterrestrial sources of radio fre- 
quency noise a quite considerable amount of work has 
been done in this field. The first source to be identified 

lay in the constellation Cygnus; since then over one 

hundred sources have been distinguished. In an effort 

to summarize the present state of our knowledge about 

extraterrestrial rf radiation, a committee composed of 

J. G. Bolton, F. G. Smith, R. Hanbury-Brown, and 

B. Y. Mills was chosen by the International Scientific 
Radio Union (URSI) to prepare a report, Special Re- 

port N° 3, on Discrete Sources of Extra-Terrestrial 
Radio Noise. This report has now been published with 

the aid of Unesco and is available from the General 

Secretariat of URSI, 42 rue des Minimes, Brussels, 

Belgium, for $1.50. 

Books Received 

INTRODUCTION TO Optics. GEOMETRICAL AND PHYSICAL 

(Fourth edition). By John K. Robertson. 416 pp. D. Van 

Nostrand Company, Inc., New York, 1954. $6.00. 

BIBLIOGRAPHY OF BooOKs AND PUBLISHED REPORTS ON Gas 

TURBINES, JET PROPULSION, AND ROCKET POWER PLANTS 

January 1950 THrovucH Decremeper 1953. Supplement to 

NBS Circular 509. By Ernest F. Fiock and Carl Halpern 

U. S. Government Printing Office, Washington, D. C., 1954 

Paperbound $0.50 

Master’s Tuesis 1N Science, 1952. Edited by Barton 

Bledsoe. 252 pp. Biblio Press, Washington, D. C., 1954. 

$7.00. 

Gas Dynamics oF THIN Boptrs. By F. I. Frankl and E. A. 

Karpovich. Translated from Russian by M. D. Friedman 

175 pp. Interscience Publishers, Inc., New York, 1954. $5.75 

BIBLIOGRAPHY ON RESEARCH ADMINISTRATION, ANNOTATED. 

By George P. Bush. 146 pp. The University Press of Wash- 

ington, D. C., 1954. $4.00. 

EINFUHRUNG IN DIE THEORETISCHE Puystk. Part I Me- 
chanik. By Werner Déring. 119 pp. Walter de Gruyter & 
Co., Berlin, Germany, 1954. Paperbound DM 2.40. 

INTRODUCTION To Atomic Puysics (Second revised edi 

tion). By Otto Oldenberg. 421 pp. McGraw-Hill Book 

Company, Inc., New York, 1954. $6.00. 

Der ULTRASCHALL UND SEINE ANWENDUNG IN WISSENSCHAFT 

unD TECHNIK ‘Sixth revised edition). By Ludwig Berg- 

mann. 1114 pp. S. Hirzel Verlag, Stuttgart, Germany, 1954. 

DM 72.—. 

SELECTED PAPERS ON NOISE AND STOCHASTIC PROCESSES. 

Edited by Nelson Wax. 337 pp. Dover Publications, Inc., 

New York, 1954. Paperbound $2.00; clothbound $3.50. 

Tue GEOMETRY OF RENE Descartes (With a Facsimile of 
the First Edition 1637). Translated by David Eugene Smith 

and Marcia L. Latham. 243 pp. Dover Publications, Inc., 

New York, 1954. Paperbound $1.50; clothbound $2.95 

ON THE SENSATIONS OF TONE AS A PHYSIOLOGICAL Basis 

FOR THE THEeory OF Music (Second English edition, re- 

vised). By Hermann L. F. Helmholtz. 576 pp. Dover Publi- 

cations, Inc., New York, 1954. $4.95. 

ELectroacoustics. THE ANALYSIS OF TRANSDUCTION, AND 
its HistorrcaL Backcrounp. By Frederick V. Hunt. 260 

pp. Harvard University Press, Cambridge, Massachusetts 

and John Wiley & Sons, Inc., New York, 1954. $6.00. 

Le MAGNETISME pes Corps By A. Dauvillier 
Book I, Magnétisme Solaire et Stellaire Couronne Solaire 

et Lumiére Zodiacale, 171 pp.; Book II, Variations et 

Origine du Géomagnétisme, 161 pp. Hermann & C’®, Paris, 

France, 1954. Paperbound 1600 francs and 1500 francs. 

Nuc ear Reactors FOR INDUSTRY AND UNIVERSITIES. Edited 

by Ernest H. Wakefield. 93 pp. Instruments Publishing 

Co., Pittsburgh, Pennsylvania, 1954. $2.00. 

TELEVISION. THE ELECTRONICS OF IMAGE TRANSMISSION IN 

Cotor AND Monocurome (Second revised edition). By 

V. K. Zworykin and G. A. Morton. 1037 pp. John Wiley 

& Sons, Inc., New York, 1954. $17.50. 

PERCEPTUALISTIC THEORY OF KNOWLEDGE. By Peter Fire- 

man. 50 pp. Philosophical Library, Inc., New York, 1954. 

$2.75. 

GOVERNMENT AND SCIENCE: THEIR DyNAMIC RELATION IN 

AMERICAN Democracy. By Don K. Price. 203 pp. New 

York University Press, New York, 1954. $3.75. 
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French Science Ministry 
A broad plan for « nsolidating programs of the 

been an- 
} various French research establishments has 

nounced by M. Henri Longcham! 
Secretary of State for Sci- 

yon, who was appointed 

to the newly created post of 

entific Research and Techni Progress following the 

election of M. Mendes-France as Minister of 
France. Among other contemplated changes in the or 

ganization of government research, 
ects are already included in the 1955 budget: establish 
ment of an institute at the Sorbonne equipped with a 

100 Mev synchrocyclotron, 2 Mev 
isotope separator; expansion of the 

physics at Strasbourg, which will have a 6 

Prime 

the following proj 

accelerator, an 

center for nucle 

Mev a 

celerator; extension of the Lyons atomic physics inst 

tute, which will also have a new accelerator; a nuclear 
physics center at Grenoble equipped with “an accelera- 

tor of a wholly French design”; a 2 billion volt ac- 

celerator to be constructed at Saclay by the 

Atomic Energy Commission; and a new betatron at the At I y ror I 

laboratory of atomic synthe it Ivry, a 2 Mev ac- 

celerator at the Ecole Normale Superieure, and a new 
aboratory and 500 Mey hrocyclotron at Orsay laboratory 1 500 M yclotron at Orsay 
The new ministry under M. Longchambon, it is an- 

nounced, includes a planning and policy council 
will aid in efforts of the 

French government 

coordinating the entifi 

Industrial Research 

The Department of Labor has announced the 

launching of a nation-wide survey of industrial researct 

and development in the United States. The study 
is being carried out by the Bureau of Labor Statistics 

for the National Science 

on research spending and manpower in every major in 
dustry. Coordinated surveys of 

government agencies, colleges and universities, 
| laboratories, and nonprofit insti- 

National Science 

The entire survey program is in conforn 

research activities in 

trade as 

commercia 

tutions will be carried out by the 

Foundation 

ance with the President’s Executive 

directed the Foundation to make con 

sociations, 

of research resources and to develop and recommend t¢ 

him policies to strengthen the nat 

search effort. 

scientine re ions 

Industry is in no danger of over-expanding it 
search, according to E. R. Weidlein, president of the 

Mellon Institute of Industrial Research, who spoke at 

re 
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Institute of 

Well-organized 

mecha- 
standard of 

is a fruitful source of industrial progress and 

he indicated. Management officials 
however, against destroying the scientific 

creativity of researchers by attempting to turn scien- 

tists into administrators. A more satisfactory approach, 

a December conference of the American 

Management held in New York City 
industrial research, being “the most effective 

nism ever d I vised by man to improve 
living”, 

should be intensified, 

were warned, 

he suggested, would be an organizational structure pro- 

viding for scientific positions equivalent in stature and 
salary to business administration positions in order to 
permit scientists to continue working as scientists 

Established 

The American Nuclear Society, which was origi 
illy called the “Society of Nuclear Scientists and En 

gineers’, came into formal existence last October at a 

meeting held at the National Ac idemy of Sciences 

While primarily interested in nuclear power technology 
the Society also includes in its sphere of activity radi 
tion effects, the use of radioisotopes, and similar topics 

Membership is open to persons professionally involved 
in nuclear science and engineering. In one of its first 

AEC in imple 

he proposed international nuclear energy con- 

group offered to assist the 

ference, a subject now under United Nations considera- 

tion. ANS will hold its first technical meeting June 27 

) at Pennsylvania State University. Headquarters of 
the ociety are at 329 West 41st Street, New York 36 

society, has been established with 
Alcoa Building, Pittsburgh 19 

An outgrowth of the Standing Committee 

profession 

executive office it 200 

reni svivania 

on Combustion Symposia, which has sponsored meet 

1948, 1952, and 1954, the Institute’s purpose 

promote the science and application of combustion a 
o disseminate knowledge in this field”. The Institute 

has elected a board of directors of fifteen members and 

he following officers: Bernard Lewis (president), H. C t 

Hottel (vice president) I Stewart Way (treasurer), Ber 

nard M. Sturgis (assistant treasurer), and Glenn C. Wil 
liams (secre The Institute has also formed a com- 

nittee witl embership drawn from the United States 

ind thirteen other countries which will be responsible 

for organizing and conducting future combustion sym- 

posia 
The Institute of Mathematical Sciences a 

York Unive rsity 

t 

representing “an expansion and inte 

gration of advanced research and instruction in the 
themat il sciences Nas [or illy dedi ed « No 

Ve ber 29th i eremonies that included an address on 

hemati 1 natural philosophy by Danish physi I Ss and n 

ist Niels Bohr. Other speakers were Henry 

chancellor of NYU; George E. Roosevelt, president of 

the University Council; A. B. Kinzel, director of re- 

search for Union Carbide and Carbon Corporation and 
Institute’s advisory board; and Rich- chairman of the 

N. Y. 

The Combustion Institute, an incorporated non- ; 
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ard Courant, director of the Institute. Located in a 
nine-story building near Washington Square, the Insti- 

tute operates in three interlocking divisions concerned 
respectively with mathematics and mechanics, mathe- 

matics research (mainly electromagnetic field phe- 

nomena), and numerical analysis (including AEC con- 

tract work carried on with the UNIVAC computing 
machine and a research and training program in new 

computing techniques). The Institute also issues a quar- 

terly journal, Communications on Pure and Applied 

Mathematics, put out by Interscience Publishers, Inc. 
Future plans call for expansion of the Institute’s inter- 

est in probability and mathematical statistics and a 

strengthened program of mathematical physics. 

The Boulder Laboratories of the National Bureau 
of Standards were formally dedicated on September 14, 
with President Eisenhower doing the honors. The $4 

million laboratory, under the over-all direction of 

Frederick W. Brown, houses two major NBS activities, 

the Central Radio Propagation Laboratory and the 
Cryogenic Engineering Laboratory. The CRPL consists 

of three divisions, devoted to radio propagation phys- 
ics, radio propagation engineering, and radio stand- 

ards, directed by Ralph J. Slutz, Kenneth A. Norton, 

and Harold A. Thomas, respectively. The cryogenics 

laboratory, sponsored jointly by NBS and the Atomic 
Energy Commission, is headed by Russell B. Scott and 

includes liquid hydrogen and nitrogen plants. Two con- 

ferences accompanied the dedication of the new NBS 

facility, one dealing with radio propagation and stand- 

ards and the other with cryogenics. 

Education and Research 

The University of Delaware has announced the 
establishment of a curriculum leading to a doctoral pro- 

gram in physics. The Delaware physics department staff 

of seven includes specialists in microwave and radio- 

frequency spectroscopy and in theoretical nuclear phys- 

ics. The latter field has been strengthened by the addi- 

tion this year of Sydney Meshkov, who holds a PhD 
from the University of Pennsylvania, as an assistant 

professor. The department chairman is William V. Smith. 

Formal dedication of the recently established 

Andre Meyer department of physics at New York 

City’s Mount Sinai Hospital took place November 8th. 

Paul C. Abersold, director of the AEC’s isotopes divi- 

sion at Oak Ridge, was the principal speaker. The de- 

partment has been active since last spring. 

Johns Hopkins University has announced that the 

recently constructed engineering building, which com- 
pletes the group of major buildings on the main Quad- 

rangle of the campus, has been named Ames Hall in 

honor of the late Joseph S. Ames, a noted physicist 

who served as president at Hopkins for five years prior 

to his retirement in 1935. He died in 1943 at the age 
of 78. A former president of the American Physical 

Society (1919-20), he received his PhD in physics at 

Hopkins in 1890, joined the faculty the following year, 

became a full professor in 1899, was director of the 

physics laboratory for a quarter of a century until his 

appointment as provost in 1926. He became president 

in 1929. According to University spokesmen, the astro- 

physics and electrical engineering departments had al- 
ready moved into the new Ames Hall by November 

and it was anticipated that all departments would be 

completely installed before the first of the year. Formal 

dedication of the building, which cost $1.5 million, will 
be held sometime in the spring. 

A graduate program of study and fundamental 
research in plastics has been announced by Princeton 

University. The curriculum covers the properties, 
evaluation, production, fabrication, design, and appli- 

cation of materials, and the chemistry of plastics. 

Contact with industrial plants representing various in- 

terests of the plastics“industry is included in the pro- 

gram. Fellowships with stipends of from $1500 to $2500 

(plus tuition and fees) and research assistantships with 
stipends of $1500 per academic year are available. For 

further information write to Louis F. Rahm, Director, 
Plastics Laboratory, 30 Charlton Street, Princeton, New 

Jersey. 

A research participation program at the Oak 
Ridge National Laboratory under which university fac- 

ulty members will conduct research in physics, chem- 

istry, metallurgy, biology, mathematics, and engineer- 

ing has been announced by the Laboratory and the Oak 
Ridge Institute of Nuclear Studies. Faculty members 

may perform their research for periods ranging from 

three months to a year, with stipends approximating 

their university salaries. Applications should be sub- 

mitted six months prior to the proposed time of start- 
ing work. Forms and further information may be ob- 

tained from the University Relations Division, Oak 
Ridge Institute for Nuclear Studies, P.O. Box 117, Oak 

Ridge, Tennessee. 

Plans for the International Geophysical Year, sched- 

uled for 1957-58, have already produced a tangible re- 

sult in the embarkation of a Navy icebreaker on a five- 

month expedition to the Antarctic for preliminary sci- 

entific measurements. Besides making observations in 

meteorology, cosmic rays, oceanography, radio com- 
munication, and glaciology, the personnel of the USS 
Atka will examine sites for research stations in the 

Antarctic to be occupied during IGY. It is hoped that 
information obtained during the expedition will pro- 

vide a realistic basis for the detailed IGY program in 

that region. 

Publications 

A new style guide, Mathematics in Type, has been 
issued for the use of ‘authors, editors, and others con- 
cerned with the preparation and economical production 
of books and articles containing mathematical expres- 

sions”. Written “from a printer’s viewpoint”, the 58- 
page booklet includes sections on monotype and other 
methods of composition, mathematical symbols and 
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rules for their setting and spacing, preparation and 

marking of manuscripts and proof, styling suggestions, 

and kinds and sizes of type. An introductory section 

summarizes those characteristics of mathematical ma- 

terial which most often are responsible for difficulty 
and expense of composition (i.e., variety and nature of 

symbols, requirements for justification of type, and 

condition of the original manuscript). Mathematics in 

Type is published by The William Byrd Press, Inc., 

1407 Sherwood Avenue, Richmond, Virginia, and is 

priced at $3 per copy (50% discount to educational 

institution staff members) 

A new quarterly, The Journal of Nuclear Energy, 
is being published by the Pergamon Press of London 

with J. V. Dunworth, J. Guéron, and G. Randers as 

editors. The journal is intended to contain papers deal- 

ing with the scientific, engineering, biological, and eco- 

nomic aspects of nuclear engineering, and the first 

issue, which has already appeared, contains articles 

from the establishments at Harwell (England), Kjeller 

(Norway), and Saclay (France). Annual subscriptions 
are 90s., and single issues are 25s 

Another new British journal is Communications 

and Electronics, a monthly publication designed “to 
show other specialists what telecommunication and 

electronic systems can do, rather than how they work” 

One of the early issues demonstrates this thesis by 
dealing with such diverse subjects as aviation naviga- 

tional aids, color television, transistors, automatic com- 

puters, and safety at sea. The journal is published by 

Heywood and Co., Ltd., Drury House, Russell Street 

London, W. C. 1. The annual subscription is $6.00 

The Atomic Energy Commission, in an effort to 
help industry judge its interest in technological develop 

ments in the atomic energy program, has issued a series 

of unclassified background bibliographies of selected 

AEC reports. Titles and abstracts of some 800 un- 

classified research and development reports were chosen 

from the nearly 9000 unclassified AEC reports released 
prior to July 1953 and have been grouped in convenient 

categories. The entire set can be purchased (cost 

$2.25) from the Office of Technical Services, Depart- 
ment of Commerce, Washington 25, D. C., or the fol- 

lowing individual sections can be ordered separately 
Part I, Metallurgy and Ceramics (35¢); Part 2, Chem 

istry and Chemical Engineering (45¢); Part 3, Nuclear 

Technology (35¢); Part 4, Electronics and Electrical 

Engineering (35¢); Part 5, Mechanics and Mechunical 

Engineering (25¢); Parts 6 and 7, Construction and 

Civil Engineering and Mining and Geology (25¢): and 

Parts 8 and 9, /ndustrial Management and Health and 
Safety (25¢). Current unclassified reports likely to be 

of interest to industry are now listed in a series of sepa- 

rate AEC releases entitled “Nuclear Notes for Indus- 

try” rather than being included in Nuclear Science Ab- 

stracts as was formerly the case. Organizations wishing 

to receive these current listings should write to the In- 

dustrial Information Branch, U. S. Atomic Energy 
Commission, Washington 25, D. C 
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Harry C. Allen, Jr., formerly an assistant professor 
of physics at Michigan State College, has been ap 

pointed to the radiometry section of the National 
Bureau of Standards 

Recent additions to the staff of the guided missile 

division of Ramo-Wooldridge Corporation, Los Angeles 

electronic research and development firm, include Mil- 

lard V. Barton, formerly of the University of Texas; 

Milton U. Clauser of Purdue University; Herbert C. 

Corben from Carnegie Institute of Technology; Louis 
G. Dunn, previously director of the California Insti- 

tute of Technology Jet Propulsion Laboratory; James 

C. Fletcher from Hughes Aircraft Company; George 
M. Ewing, University of Missouri; Wendell A. 

Hornig from General Electric, Hanford, Washington; 
and Frank W. Lehan and Bernard Rasof from the 
Caltech Jet Propulsion Laboratory. Simon Ramo, 
executive vice president of the company, is director of 

the division. He is assisted by R. P. Johnson, vice 
president for research and development, formerly of 

Hughes Aircraft Company. 

Ralph D. Bennett, senior scientist and technical 
director at the Naval Ordnance Laboratory in Silver 

Spring, has resigned after fourteen years of service 

with the Navy in order to accept a position as manager 

of the technical department of the GE-operated Knolls 
Atomic Power Laboratory in Schenectady. Ordered to 

active duty in 1940 as a lieutenant-commander, Dr. 

Bennett was instrumental in building NOL from a small 
laboratory staffed by a dozen scientists into a major 

national laboratory with a staff of 1000 scientists and 

engineers and an equal number of technicians. As a 

captain, USNR, he became technical director in 1944. 
Following his release to inactive duty in 1947, Dr 

Bennett continued with NOL as a civilian scientist 

Joseph Callaway, David Cohen, Behram Kursu- 
noglu, and Roger Woods are new members of the 
physics department at the University of Miami. 

Bille C. Carlson of Princeton University has ac- 
cepted an appointment as associate physicist with the 
Iowa State College Institute for Atomic Research. The 

Institute has also announced the appointment of 

Charles L. Hammer as postdoctoral associate. 

New members of the staff at Brookhaven National 

Laboratory are William Chinowsky, Lauren Doyle, 

George J. Igo, Robert Meyer, and Gus T. Zorn. 

i 

Edward P. Clancy is presently on leave of absence 
from Mt. Holyoke College where he is associate pro- 

fessor and chairman of the physics department; ap- 

pointed a research associate, he will serve on the Cali 

fornia Institute of Technology faculty for the cur- 

rent year. 

Edward J. Cook, Henry J. Fisher, William G. 

Johnston, and Glenn M. Roe are research associates 

appointed to the General Electric Research Laboratory 

in Schenectady. 

Elections to the board of directors of the Oak Ridge 
Institute of Nuclear Studies were held on October 19th 

The five members elected are: George L. Cross, presi- 

dent of the University of Oklahoma; Paul M. Gross, 
vice president of Duke University; George T. Har- 
rell, dean of the School of Medicine at the University 

of Florida; Edward Mack, Jr., professor and chair- 

man of the department of chemistry at Ohio State 

University; and J. Harris Purks, provost of the Uni- 

versity of North Carolina. George H. Boyd, dean of 

the graduate school at the University of Georgia, and 

T. W. Bonner, physics professor at Rice Institute 
were elected Council chairman and vice chairman, re- 

spectively. Dr. Gross was re-elected president of the 
Institute and Clifford K. Beck, physics professor at 
North Carolina State College, was re-elected vice presi- 

dent. Retiring members of the Board of Directors are 

Jesse W. Beams, professor of physics at the Univer- 

sity of Virginia, and William V. Houston, president 
of Rice Institute. 

Lawrence R. Hafstad, director of the AEC’s divi- 

sion of reactor development since January 1949 when 

it was first organized, has resigned in order to accept 

a position as atomic energy consultant for the Chase 
National Bank of New York. 

Malcolm C. Henderson has joined the physics de- 

partment faculty at the Catholic University of America 

in Washington, D. C., as a research professor. Dr. 

Henderson, who has recently served with the Federal 

Civil Defense Organization, was deputy director of 

intelligence for the Atomic Energy Commission from 

1949 to 1953. 

Leonard D. Jaffe, former chief of the metals re- 

search branch of the Watertown Arsenal Laboratory in 

Massachusetts, now heads the materials section of the 

Jet Propulsion Laboratory at California Institute of 

Technology. 

Walter B. Loewenstein has been appointed an as- 

sistant physicist at the Argonne National Laboratory. 

Lucien Massé of Weiss Geophysical Corporation in 

Canada has accepted a position as senior research physi- 

cist with Magnolia Petroleum Company in Dallas, 

Texas. 
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Brian O’Brien, director of the University of Roch- 
ester Institute of Optics since 1938, who has been on 

leave since February 1953 to serve as vice president in 

charge of research for the American Optical Company 

at Southbridge, Massachusetts, has resigned from the 

Rochester faculty to continue his work with American 

Optical. He will continue to serve on the advisory com 

mittee of the Institute of Optics. Dr. O’Brien is suc- 

ceeded as director by Robert E. Hopkins, professor 
of optics at Rochester and a member of the faculty 

since 1945. 

Franklin B. Pauls has been appointed assistant pro- 

fessor of physics at the Missouri School of Mines 

and Metallurgy in Rolla. He was previously employed 

at Tabor College, Hillsboro, Kansas 

Lawrence Baylor Robinson has resigned his posi- 
tion as chief of the theory section in the radiation divi- 

sion of the Naval Research Laboratory in Washingto 

D. C., to become assistant professor of physics at 

Brooklyn College 

James M. Sharp, until recently associated with 

atomic energy development programs at the Air Force 
Special Weapons Center in Albuquerque, has been ap 

pointed supervisor of special projects for the physics 

department of Southwest Research Institute. He will 

be responsible for industrial and military research opera 

tions in systems analysis, analog computers, energy 
conversion methods, and electromechanical development 

Harold E. Smith, former assistant professor of 

physics at the woes of Briegeport, is now teach 

ing at Pennsylvania Military College in Chester. 

Conway W. Snyder, formerly senior physicist at 

Oak Ridge National Laboratory, has been appointed as- 

sistant professor of physics at Florida State University 

Thomas L. Thourson, until recently associated with 

the International Harvester Company, has joined the 
staff of the Standard Oil Company’s Whiting Resear 

Laboratories in Indiana 

Richard Tredgold, previously an assistant lecturer 

on physics at the University of Nottingham in Er id 

has joined the University of Maryland’s physics depart 

ment as a research associate. He will serve as leader 
of the solid state theory research group under Ralph 

D. Myers, director of the program which is supported 

by the Air Force Office of Scientific Research, Air 

Research and Development Command. 

Edwin L. Zebroski, former project engineer for the 

submarine advanced reactor project at General Elec- 

tric’s Knolls Atomic Power Laboratory in Schenectady 

has joined the staff of Stanford Research Institute. As 

manager of the nuclear engineering section, Dr. Ze 

broski will direct work on materials and systems prob 

lems associated with nuclear power plants and on the 

applications of nuclear techniques and radiation effect 

to industrial problems. 
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Gaseous Electronics 

When a group of people get together to discuss a 

phenomenon that is potentially as complicated as the 

discharge of electricity through gases, one might expect 

to find a whole spectrum of types of activity extending 

from observations made on the complex phenomenon 

itself at one end, to studies of the abstracted single 
events which comprise the phenomenon at the other. 
Such was certainly true of work presented at the An- 

nual Conference on Gaseous Electronics, the seventh, 
held this year at New York University, October 14 
through 16. Jointly sponsored by New York Univer- 

sity’s College of Engineering, which is celebrating its 

centennial this year, and the Division of Electron Phys- 
ics of the American Physical Society, the conference of 

244 registered attendants heard 41 contributed papers 
and 4 invited papers. Clearly not all of these papers 

can be mentioned in this brief report. 
Representative of the studies of fundamental proc- 

esses are the work of W. M. Hickam and R. E. Fox on 

negative ion formation using mono-energetic electrons 

and the calculations of rotational excitation by slow 

electrons done by E. Gerjuoy and S. Stein. L. M. 
Branscomb reported experiments on the photodetach- 
ment of electrons from negative hydrogen ions, which 

confirm within 10% the theory of Chandrasekhar. 
Other work on so-called individual processes is that of 

A. W. Ehler, N. Wainfan, W. C. Walker, and G. L. 

Weissler, who measured the cross sections for absorption 
of light by atoms, the photoionization cross sections of 

several gases and photoelectric yields from metals. 

Somewhat more complicated than the single-event 

processes are the swarm or multiple-event processes. 
D. J. Rose reported on measurements of the first 

Townsend ionization coefficient in hydrogen, which 
work appears to resolve a long-standing discrepancy 
between two earlier investigations. Here also belong 
the measurements of the diffusion and volume destruc- 
tion coefficients for the helium atom and the helium 

diatomic molecule by A. V. Phelps, the studies of- the 

effect of temperature on the lifetime of metastable 

mercury molecules by C. G. Matland and A. O. Mc- 

Coubrey, and the diffusion calculations by R. N. Varney. 
Even more complicated are the ionization processes 

involving metastable nitrogen molecules investigated by 

W. B. Kunkel and A. L. Gardner in the long-lived 

afterglow in nitrogen containing traces of oxygen. 

Jumping to the extreme in complication of the phe- 

nomena studied, we find the work of R. St. John and 
J. G. Winans on retrograde motion of an arc cathode 
spot in a magnetic field, and that of C. G. Smith on 

the anchored mercury arc spot. Here also we should 
list the work on metallic flames excited by active nitro- 

gen and on afterglows in mixtures of rare gases and 

nitrogen discussed and beautifully demonstrated by C. 

Kenty. Employing a high-current arc, the work re- 

ported by W. Finkelnburg is directed as much at the 
use of the arc as a high-temperature laboratory as at 

understanding its formation. 

Much of the work discussed at the conference oc- 

cupies the middle ground in which one attempts to 
measure some quantity characteristic of an operating 

discharge or to study some aspect of an operating dis- 

charge. In the first of these categories should perhaps 
be placed the measurements of electric field in the 

cathode fall region of a glow discharge by R. W. 
Warren. In the second category we find a number of 
papers dealing with breakdown, that is, the build-up of 

processes which, on application of electrode voltages, 

lead ultimately to the self-sustaining discharge. Here 

also belong the papers on plasmas. Experimental evi- 
dence for the Townsend avalanche build-up of current 

preceding the spark breakdown was presented in a pa- 
per by H. W. Bandel, who measured currents during the 

formative time lag in air at atmospheric pressure, and 

in work by M. Menes in argon. An interesting part of 
the discussion of ‘breakdown consisted of a symposium 

of three invited papers presented by F. Llewellyn Jones, 
L. H. Fisher, and L. B. Loeb. Summarizing the present 
state of affairs in a complex and controversial field, 

these papers helped to clarify terminology and indi- 

cated general agreement on the importance of the ava- 
lanche build-up of current and the role of secondary 
processes in the pre-breakdown regime, but pointed up 

the difficulty in explaining the transition from this re- 
gime into the characteristic narrow visible channel of 
the spark at pressures near atmospheric. The paper of 

H. Margenau, also invited, presented a theory of spec- 

tral line widths starting from the quantum mechanical 

formalism. 

Two papers by W. S. Boyle, P. Kisliuk, and L. H. 

Germer discussed theory and experiment concerning 

the departure from Paschen’s law at very small elec- 
trode separations, showing that the departure is caused 

by enhancement of field emission by the space charge 
of positive ions formed in metal vapor evaporated from 

the electrodes. I. A. MacLennan and A. D. MacDonald 
presented a theory concerning the effect of electron 
mean free path on the high-frequency breakdown field 
in neon-argon mixtures. E. L. Huber, in a paper read 
by Professor Loeb, reported the extension to nitrogen, 

oxygen, and mixtures of these gases of studies of the 
corona mechanisms triggered by alpha-particle ionization. 
Among the papers discussing the plasma was a theory 

by E. O. Johnson involving a new model of the low- 
voltage arc, and a theory of the positive ion saturation 

region of a plasma probe by G. J. Schulz and S. C. 

Brown, in which modifications were made to include 
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the drift current of positive ions at the sheath edge 

The high-frequency impedance of a plasma was dis- 

cussed by K. S. W. Champion and S. C. Brown. 
A cocktail party and banquet were enjoyed by a 

large company on Friday evening. Guest speakers were 

T. E. Allibone of Associated Electrical Industries in 

England, who discussed work in gaseous electronics 

being done in England, and W. Finkelnburg of Siemens- 

Schuckert at Erlangen, who discussed similar work in 

Germany. The conference committee this year con 

sisted of W. P. Allis, M. A. Biondi, S. Githens, W. R. 

Gruner, H. D. Hagstrum, E. O. Johnson, and L. H 
Fisher, who as secretary, and as the New York Uni 
versity representative, was in large measure respon- 

sible for the excellent facilities and smooth working of 

the conference generally. To the extent that they are 

available, copies of the book of abstracts of con- 

tributed papers at one dollar each may be obtained on 

request from Professor L. H. Fisher, New York Uni 
versity, New York 53, New York. The conference for 

next year is to be planned by a committee under the 
continued chairmanship of W. P. Allis. The committee 

will also include J. D. Cobine, L. H. Fisher, H 

Margenau, A. V. Phelps, and D. J. Rose 

Homer D. Hagstrum 
Sell Tele phone Laboratories 

AAPT Summer Meeting 
The 1954 summer meeting of the American Associa- 

tion of Physics Teachers was held on the University of 

Minnesota campus on June 28-30. In addition to the 

excellent series of pape demonstrations, and panel 

discussions appearing on the program, the association 
witnessed the total eclipse of the sun, which occurred 
on the morning of June 

The morning meeting on Monday was devoted to the 

topics of effective demonstrations in physics and to 
laboratory testing. C. N. Wall, of the University of 

Minnesota, was chairman. It was pointed out in discus 
sion and demonstrations by F. E. Christenson, St. Olaf 
College, that showmanship, careful planning, and time 

provided for students to reflect are essential co-requi 

sites if demonstrations in physics are to be effective 

Furthermore, demonstrations should be free from com- 
plicated components and should be direct. Use may be 

made of an oscilloscope, amplifier, or other units with 
out explaining how they work, but stating that the 

units must be used in showing the demonstration. The 
materials should be stored so as to be easily available 

and in units as nearly ready to go as possible. 

Haym Kruglak, University of Minnesota, compared 
performance, essay, and multiple choice tests in labo- 

ratory testing. He reported the performance test as the 
easier, the essay as the harder, and the multiple choice 
test as the least desirable for laboratory testing. 

J. W. Buchta, University of Minnesota, presented a 
film strip giving the results of a very unique experi 

ment in which he showed that phase velocity is greater 
than group velocity in a dispersive medium. This film 
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strip may soon become available through one of the 

scientific apparatus companies. This was followed by 

the showing of several AAPT classroom films by V. E. 

Eaton of Wesleyan University. 
On Monday afternoon AAPT met jointly with the 

American Physical Society, APS Vice President R. T. 

Birge of the University of California presiding. A group 

of very interesting and timely papers on astronomy 

and astrophysics was given with each speaker sum- 

marizing his field and giving the most recent informa- 
tion pertaining to his subject. The topics and speakers 
were: “Galactic Magnetic Fields” by W. A. Hiltner, 

Yerkes Observatory; “White Dwarfs and Degenerate 
Stars” by W. J. Luyten, University of Minnesota; “The 

Probable Age of the Earth” by T. L. Collins, Univer- 

sity of Minnesota; “Radio Astronomy” by F. Graham 

Smith, Cambridge University. 
Following the very interesting informative evening 

lecture, by Ed Ney, University of Minnesota, in which 

he summarized the work in cosmic rays to the present 

date, the societies attended the department of physics 
open house. The cosmic-ray, thermal diffusion, mass 

spectroscopy, biophysics, general physics, and x-ray 

laboratories were open. The Van de Graaff generator 

room and the 68 Mev proton linear accelerator build- 

ing were also visited. 

Tuesday morning was given over to ten-minute pa- 
pers with Frank Verbrugge, Carleton College, presiding. 

Marsh W. White, president of AAPT, acted as modera- 

tor for a round-table discussion on methods of ac- 

complishing the function and mission of AAPT. The 
objectives of the Association as set out in the constitu- 
tion were read and studied with the viewpoint of find- 

ing means to augment them. Suggestions of methods 

for encouraging physics students, definite programs for 
the training of physics teachers, research in the teach- 

ing of physics, and cooperative efforts to encourage 

more high school students to study mathematics and 

physics were among the ideas discussed. Thomas H. 
Osgood, AAPT Journal editor, set forth the aim of the 

Journal as bringing out articles that have one or more 
of the following six purposes: educational, informative, 

pedagogical, reportorial, professional, and inspirational. 
It was suggested that certain people be invited, through 

the pages of the Journal, to explain how they teach 

particular areas of physics, also that the Association 

send literature and invited lecturers to institutions to 

help acquaint more students with physics and with the 

opportunities in the field of physics. 

R. F. Paton, secretary of AAPT, presiding, intro- 

duced the symposium report of the Urbana ASEE 
Symposium on Physics in Engineering Education. The 

report was presented by J. G. Potter, A and M College 

of Texas. 

Richard Sutton, Haverford College, presented a very 
informative and lucid demonstration lecture on “To- 

morrow’s Total Eclipse” at the dinner meeting on Tues- 

day evening, Marsh W. White presiding. This was fol- 
lowed by a lecture on “Processing Minnesota Taconite”, 

by E. C. Davis, University of Minnesota. 

The early risers on Wednesday morning witnessed 

the launching of the cosmic ray “Skyhook” balloon by 
General Mills Corporation. The process of filling the 

balloon and preparing it for ascension was found by 
many to be very educational. The sunrise was witnessed 

by all with enthusiastic anticipation for what was to 

follow in less than one hour. As 5:08 A.M. approached, 
the moon moved across the face of the sun. From 
partial eclipse to Baily’s beads, to the brilliant diamond- 

ring effect, and to totality formed a series of events 

that all who saw it can never forget. The beautiful 
pearly-gray pastel coloring of the corona with the 

coronal streamers stretching millions of miles from each 

side of the sun’s equator and the coronal spikes at the 

sun’s poles were clearly visible in the cloudless sky. A 
prominence was visible to the unaided eye at the 7 

o’clock position during totality. The brilliant diamond- 
ring effect appeared again as the moon moved away 

from totality. 
The association reconvened at nine o'clock for a 

round-table discussion on “The Preparation of College 
Physics Teachers”, J. W. Buchta of the University of 
Minnesota as moderator. Participants on the panel were 

Russell M. Cooper (University of Minnesota), Thomas 

H. Osgood (Michigan State College), George Pake 

(Washington University), and Frank Verbrugge (Carle- 

ton College). This was followed by a report of the 

Northwestern University Conference on the Training 

of Graduate Student Assistants, presented by C. J 

Overbeck, Northwestern University, with J. G. Winans, 

University of Wisconsin, presiding. The requirements 

and qualities of a good teacher that were stressed were 

knowledge of subject, enthusiasm for teaching, adequate 

time and inclination to accomplish the above, lucidity, 
and creativity. It was emphasized that the training of a 
teacher should not differ from the training of a research 

specialist. It was also pointed out that more concern 

must be placed upon giving guidance to the graduate 

assistant in his teaching program. 
At the executive committee meeting T. H. Osgood 

was appointed on the U.S.A. National Committee of 

the International Union of Pure and Applied Physics 

Interest was also shown in a plan to encourage confer- 

ences between engineers and physicists on the place of 

physics in engineering education. The association plans 

to hold the 1955 summer meeting of AAPT in June at 

Pennsylvania State University in conjunction with ASEE. 

Glenn Q. Lefler 
Eastern Illinois State College 

IRE Nuclear Science Group 
The Institute of Radio Engineers Professional Group 

on Nuclear Science held its First National Annual 
Meeting on October 6 and 7 at the Sherman Hotel in 

Chicago. More than two hundred registrants heard 

nineteen submitted and invited papers during the two- 

day meeting. 
Highlight of the meeting was an address by L. R. 

Hafstad, director of reactor development for the AEC, 

PHYSICS TODAY 

} 

a 

4 

ai tal 

| 



A Superior Detector 

for 

Infra-Red Spectroscopy 

GOLAY 

DETECTOR 

1. An effective sensitive area 3/32” 

Nw 

Among the characteristics that render the Golay Dete: 

types of detectors for use 1n infra-red spectroscopy are: 

tor superior to other 

in diameter. 

. Sensitivity of 6 x 10 watts RMSENI when used with ‘‘chopped 
beam"’ method and with recording time constant of 1.6 second. 

3. Uniform sensitivity from the ultra-violet through the visible 
and the entire infra-red, and up to the micro-wave region. 

4. Improved, drift-free, A.C. operated amplifier with step gain 
controls and four response periods. 

Write for EPLAB Bulletin 

No. 10 

THE EPPLEY LABORATORY, INC. 
SCIENTIFIC INSTRUMENTS 

10 SHEFFIELD AVE. NEWPORT + RHODE ISLAND U.S.A. 

PHYSICISTS 

RESEARCH ENGINEERS 

The Radiation Laboratory of The Johns 
Hopkins University provides unusual oppor- 
tunities in a long range research and de- 
velopment program for experienced and 
imaginative engineers and physicists. The 
men we seek are experts in fields of: 

SYSTEMS 
MICROWAVES 
CIRCUITRY 

The Laboratory offers challenging work 
in an atmosphere of scientific progress, 
encourages professional advancement and 
provides opportunity for advanced study in 
the University graduate schools. Congenial 
surroundings, excellent laboratory facilities, 
stimulating associations and, of course, lib- 
eral employee benefits. 

Address inquiries to: 

Radiation Laboratory 
The Johns Hopkins University 

Homewood Campus 
Baltimore 18, Maryland 

AP 
MEETING AND EXHIBIT 

Jan. 27, 28, 29, 1955 New York City 

An exhibit of technical books, instru- 

ments, and apparatus is being scheduled for 
the combined winter meeting of the Ameri- 

can Physical Society and the American As- 
sociation of Physics Teachers. The exhibit 

will be located in the East and Blue rooms 

of the Hotel McAlpin, 34th Street and 

Broadway. These rooms are adjacent to the 
registration desk located on the first mezza- 

nine of the hotel. The exhibits will be open 

each day of the meeting, January 27, 28, 29, 

1955, and everyone attending the meeting is 

cordially invited to visit the exhibits. 

Publishers and manufacturers interested 

in exhibiting should write to Mr. T. 

Vorburger, Exhibit Manager, 57 East 55th 

Street, New York 22, N. Y. 
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POSITIONS OPEN 

Engineering college in northern New York will 
enlarge its physics faculty, which currently has 
eight members. Positions available at assistant 
professor and instructor levels. Applicant should 
have a Ph.D. in physics and a willingness to teach 
undergraduate courses. Recently established phys- 
ics curriculum. Research in solid state theory, 
X-ray diffraction, and optical spectroscopy in 
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who discussed the present five-year government pro- 

gram of reactor research. He stated that while in the 
near future atomic energy will not be the exclusive 

source of energy, nor will it necessarily make energy 
cheap, the indications are, however, that atomic power 

will prevent present costs of energy from rising. The 
experimental boiling water reactor is one example of a 

reactor which shows good promise for reducing costs, 
he said. 

Alvin Weinberg of Oak Ridge National Laboratory 

in discussing the homogeneous reactor experiment, men- 

tioned the possibility that one result of the experiment 
might be to put electronic engineers out of the reactor 

business. Reason—the essential simplicity of the homo- 

geneous type reactor. Some features of the Oak Ridge 
reactor: the core is contained in an 18-inch stainless 
steel sphere; 1 gram of U-235 is consumed per day at 
high-power operation (1000 KW); total activity of the 

reactor at the 1000 KW level is 30 million curies; 10 
million curies of activity in the form of fission gases 

must be removed per day. The big advantage of this 
type of reactor is that it is temperature compensating. 

It is thus a slave to power demands. As power is re- 

moved from the reactor system, its fuel temperature 

drops, resulting in increased reactivity, which in turn 

increases the power level. Such a reactor is very un- 
likely to blow itself up, in the event of some sort of 

accident. 
Lyle B. Borst from New York University described 

an economic “little power” reactor. Since it is specifi- 

cally designed for use in railroad locomotion, it has 
vital restrictions as to size in that the reactor cannot be 

more than 10 feet wide, 16 feet high, or 60 feet long. 

Since approximately four feet of shielding is needed 
on each side, the actual reactor width could be only 

two feet. 
Robert Vestergaard described Sweden’s first reactor. 

A heavy water moderated, high-power (100 KW), low- 

temperature reactor, it is housed in an underground 

building only two kilometers from the center of the 
city. Plans to build Sweden’s second reactor are now 

underway. 
G. C. Laurence from Atomic Energy of Canada, Ltd., 

stated that the Canadian government has authorized a 

large-scale program of atomic development. The present 
Canadian interest is in large central station reactors— 

not packaged power plants. Dr. Laurence described the 

NRX and NRU reactors. The new NRU reactor will 
be of much higher power than NRX and will be mod- 
erated and cooled by heavy water. Dr. Laurence em- 
phasized the value of international symposia of this 
sort because of the many reactor problems which face 

everyone in this field. 
S. J. Goslovich 

Glen Ellyn, Illinois 

Spectroscopy Seminar 
The University of Florida’s 3rd annual spectroscopy 

symposium, dealing with various applications of emis- 
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sion spectroscopy and open to anyone interested in 
spectroscopy, will be held February 2-4. All inquiries 
should be addressed to Professor William T. Tiffin, 
College of Engineering, University of Florida, Gaines- 
ville, Florida. 

Industrial Spectroscopy 
Industrial Applications of Spectroscopy will be the 

theme of the 6th Annual Conference of the American 

Association of Spectrographers, which will take place 
in Chicago on May 6th. Contributed papers in the 
fields of emission, x-ray fluorescence, or absorption 

spectroscopy as applied to industry are invited. Ab- 
stracts must be submitted by March 1, 1955. Inquiries 

should be addressed to F. E. Stedman or E. E. Stilson, 
Co-Chairmen, Engineering Research Laboratory, Prod- 
ucts Division, Bendix Aviation Corporation, 401 North 
Bendix Drive, South Bend 20, Indiana 

Electromagnetic Wave Theory 
An International Symposium on Electromagnetic 

Wave Theory sponsored by Commission VI of URSI 
(International Scientific Radio Union) and the Univer- 

sity of Michigan will be held June 20-25 at the Uni- 
versity of Michigan in Ann Arbor, Michigan. The work 
of the symposium will be separated into the following 

specific major topics: (1) propagation in doubly re- 
fracting media in wave (e.g. ferrites); (2) 

boundary value problems of diffraction and scattering 
theory; (3) work in antenna theory of fundamental 

importance; (4) forward scattering; and (5) multiple 

scattering of light by colloidal particles. Of particular 

interest are millimeter wave developments in the above 

topics. Those who wish to present papers should sub- 

mit abstracts (not more than 200 words) by March 31, 
1955, to K. M. Siegel, Chairman, Symposium on Elec- 
tromagnetic Wave Theory, Willow Run Research Cen- 

ter, University of Michigan, Ypsilanti, Michigan. Fur- 
ther information on the symposium can be obtained by 
writing to J. W. Crispin, Jr., at the same address 

Housing accommodations are necessarily limited in a 

college community; as a result registration and room 
reservations will be allotted in order of receipt 

guides 

NSF Travel Grants 

A limited number of grants to physicists in support 
of travel to international meetings will be made during 

1955 by the National Science Foundation. Application 
blanks are available from the Foundation, Washington 

25, D. C., and should be received by January 24th 

Meetings for which travel requests will be considered 

are: (1) Elementary Particle Conference, Pisa, Italy 

April; (2) Gas Discharge Physics, Delft, Holland; (3) 
International Congress on Cosmic Radiation, Mexico 

City, Mexico, September 10-15; and (4) Symposium 

on the Solid State and Plasticity, International Union 
of Theoretical and Applied Mechanics, Madrid, Spain, 

September 26-28. 
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10-14 Automotive Engineers, 
iversary mtg, Hotels Shera- 
le and Statler, Detroit, 

(SAE, 29 W. 39 St., New 
York 18, N. Y.) 

11 Optical Society of America, 
Rochester Section, Rochester Mu- 
seum of Arts and Sciences (D. S. 
Cary, Eastman Kodak Co., Roches- 

12 Milwaukee Society for res Spec 
troscopy, Marquette (P. W 
Kehres, A. O. Smith Corp., Mil- 
waukee 1, Wis.) 

13 Cleveland Physics Society, Case 
Inst. of Technology, Cleve land (J. 
C. Bowman, National Carbon Re- 

search Laboratories, P. O. Box 6087, 
Cleveland, Ohio) 

17-19 High-Frequency Measurements, conf 
sponsored by IRE, AIEE, URSI, NBS, 
Washington, D Cc. 7 Gafney, 
Fairchild Guided Missiles Div., 
Wyandanch, L 

18 Society for Applied Spectroscopy, 

Philadelphia Section (G. L. Crum 
rine, North American Smelting Co., 
Marine Terminal, Wilmington, Del.) 

18 Society of Photographic Engineers, 

New York Chapter (J. R. Kohlman, 

Pavelle Color , 533 W. S57 
New York 19, Y.) 

24-28 Institute of the Seoonautical Sci- 
oom. annual mtg., Hotel Astor, New 
York City (JAS, 2 F “64 St., New 
York 21, N. Y.) 

25 Optical Society of America, 
Rochester Section, Rochester Mu 
seum of Arts and Sciences (D. § 
Cary, Eastman Kodak Co., Roches- 
ter 4, N. Y.) 

26-2 Australia and New Zealand Asso 
ciation for the Advancement of Sci- 
ence, Melbourne (J. R. A. McMillan, 
157 Gloucester St., Sydney, Australia) 

27-29 Senn Physical Society, Ho- 
tels New Yorker and McAlpin, New 
York City (K. K. Darrow, Columbia 
Univ., New York 27, N..Y.) 

27-29 American Association of Phys- 
ics Teachers, annual mtg., Hotel 

McAlpin, New York City (R. F. 
Paton, U. of Illinois, Urbana, Ill 

February 

1 Society for Applied 
(C. A. Jedlicka, U. § esting Co., 
1415 Park Ave., Hoboken, N. J.) 

8 Optical Society of America, 
Rochester Section, Rochester Mu- 
seum of Arts and Sciences (D. S 
Cary, Eastman Kodak Co., Roches- 

9 Milwaukee Society for Applied Spec- 
troscopy (P. W. Kehres, A. O. Smith 
Corp., Milwaukee 1, Wis.) 

10 Cleveland Physics Society, Case 
Inst. of Technology, Cleveland (J. C. 
Bowman, National Carbon Research 
Laboratories, P. O. Box 6087, Cleve- 
land 1, Ohio) 

Material for inclu- 
sion in the calendar 
and meeting  sec- 
tions should be re- 
ceived 6 weeks prior 
to the date of the 
issue in which it is 
to appear. Further 
information about 
these meetings can 
be obtained by writ 
ing to the ad- 
dresses indicated in 
parentheses. 

Transistor Circuits, conf. sponsored 
by U. of Penna., IRE and AIEE, 

of Pennsylvania, Philadelphia 
(Inst. of Radio Engineers, 1 E. 79 
t., New York 21, N. Y 

American Association of Phys- 
ies Teachers, Oregon Section, 
Portland State College (D. Bolinger, 
Oregon State College. Corvallis, Ore.) 

Instrument Society of America, N. Y 
Section, conf. on instrumentation for 
data reduction and presentation 
tel Statler, New York City 
Bristol, 250 W. 57 St., New York, 
N. Y.) 

6th Pittsburgh Conference on Ana- 
lytical Chemistry and Applied Spec- 
troscopy, William Penn Hotel, Pitts- 
burgh (J. F. Miller, Mellon Institute, 
4400 Fifth Ave., Pittsburgh 13, Pa.) 

March 

31-1 

21-23 

Joint Western Computer Conference 
and Exhibit, Statler Hotel, Los An- 
geles (W. Gunning, International 
Telemetering Corp., 2000 Stoner 
Ave., Los Angeles 25, Calif.) 

American Physical Society, Lord 
Baltimore Hotel, Baltimore, Md. (K 
K Jarrow, Columbia Univ., New 
York 27, N. Y 

American for Metals, 
Los Angeles, Calif. (W. H. Eisen- 

man, 7301 Euclid Ave., Cleveland 
3, Ohio) 

Symposium on Boundary Layer Ef- 
fects in Aerodynamics, Teddington 
(Director, National Physical Labora 
tory, Teddington, Middlesex, Eng- 
land) 

American Association of Phys- 
ies Teachers, Pennsylvania Sec- 
tion, Wilson College, Chambersburg 
(Dorothy W. Weeks, Wilson Col 
lege, Chambersburg, Pa.) 

American Physical Society, 
Southeastern Section, U of 
Florida, Gainesville, Fla. (D. Calli- 
han, Box 247, Oak Ridge, Tenn.) 

Optical Society of America, Ho- 
tel Statler, New York City (A. C. 
Hardy, Massachusetts Inst. of Tech- 
nology, Cambridge 39, Mass.) 

American Physical Society, Ohio 
Section, Wesleyan Univ., Delaware 
(L. E. Smith, Denison Univ., Gran 
ville, Ohio) 

World Meteorological Organization, 
Congress, Geneva (G. Swoboda, 1 
avenue de la Paix, Geneva, Switzer- 
land) 

American Association of Phys- 
ies Teachers, Chesapeake Sec- 
tion, Morgan State College, Balti- 
more (J. R. Heverly, 7100 Connecti- 
cut Ave., Chevy C hase, Md.) 

Inter-American Congress of Radiol- 
ogy, Washington, D. C. (J. A. del 
Regato, The American College of 
Radiology, 2200 Cascade Ave., Colo- 
rado Springs, Colo.) 

25-27 National Academy of Sciences, an- 
nual mtg., Washington, D. C. (A 
Wetmore, NAS, 2101 Constitution 

Ave., Washington 25, D. C.) 

28-30 American Physical Society, NBS, 
Hotels Sheraton-Park and Shoreham, 
Washington, D. C. (K. K. Darrow, 
Columbia Univ., New York 27, N.Y.) 

2-§ Semiconductor Symposium, Cincin- 
nati, Ohio (F. J. Biondi, Bell Tele- 
phone Laboratories, Murray Hil, 

6-20 Conf. on Weights and Measures, 
annual, Washington, D. C. (W. S. 
Bussey, National Bureau of Stand- 
ards, Washington 25, D. C.) 

8-24 American Society for Metals 
and Joint Metallurgical Soréeties 
mtg., London, England, Diisseldorf, 
Germany, and Paris, France (W. 
Fisenman, 7301 Euclid Ave., Cleve- 
land 3, Ohio) 

13-17. Symposium on Molecular Structure 
and Spectroscopy, Ohio State Univ., 
Columbus (H. H. Nielsen, Ohio State 
Univ., Columbus 10, Ohio) 

13-22 International Commission on Ilumi- 
nation, Ziirich, Switzerland (C. A 
Atherton, ICI, Hopkinton, N. H.) 

20-24 American Association of Phys- 
ies Teachers, joint mtg. with 
American Society for Engineering 
Education, State College 
White, Pennsylvania State Univ., 

State College, Pa.) 

20-25 Electromagnetic Wave Theory, inter- 
nat’l symposium, sponsored by Com- 
mission VI of URSI, U. of Michigan 
(J. W. Crispin, Jr., U. of Michigan, 
Ann Arbor, Mich.) 

21-24 fat ernational Aeronautical Conference 
joint mtg. of the British Aeronauti- 
oa Society and the Institute of the 
Aeronautical Sciences, Los Angeles 

(IAS, 2 E. 64 St., New York 21, 

22-24 American Physical Society, U. 
of Toronto, Toronto, Canada (K. K. 
Darrow, Columbia Univ., New York 
a7, 

24-2 International Statistical Institute, Rio 
de Janeiro, Brazil (/SI, Oostduinlaan, 
The Hague, Netherland) 

27-29 American Nuclear Society, conf., 
Pennsylvania State Univ., State Col- 
lege (U. Liddel, 1104 Fisher Bldg., 
Detroit, Mich 

30-2 Acoustical Society of America, 
State College, Pa. (W. Waterfall, 
57 E. 55 St., New York 22, N. Y.) 

August 

31-2 American Physical Society, Mex- 
ico City, Mexico (K. K. Darrow, 
Columbia Univ., New York 27, 

September 

10-15 International Congress on Cosmic 
Radiation, sponsored by the Com- 
mission on Cosmic Rays of IUPAP, 
Mexico (P. Fleury, 3 boulevard 
Pasteur, Paris 15, France) 

26-28 Symposium on the Solid State and 
Plasticity, sponsored Interna- 
tional Union of Theoretical and Ap- 
plied Mechanics, Madrid, Spain (H. 
L. Dryden, 1724 F St., N. W. 
Washington 25, D. C.) 
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PHYSICISTS 

seeking unusual research opportunities are 

invited to make inquiries of the Operations 

Research Office of The Johns Hopkins Uni- 

versity, where they would be associated with 

other research scientists representing more 

than twenty disciplines. Ph.D. level desir- 

able; salaries commensurate with experience. 

Address inquiries to: 

W. P. Champlain, Research Personnel Officer 

Operations Research Office 

7100 Connecticut Ave., Chevy Chase 15, Md. 

PLACEMENT SERVICE REGISTER 
OF THE 

AMERICAN INSTITUTE OF PHYSICS 
to be held in connection with the 

American Physical Society Meeting 
January 27, 28, 29, 1955 

Hotel New Yorker, New York, N. Y. 

LOOKING FOR PHYSICISTS? 
Universities, institutions, government laboratories, and companies wishing to post notices of positions 
may send descriptions of the openings on 84% x 11 paper in multiple copies (15 required) to the Sostltute 
office, or post them on arrival at the meeting. If you plan to have a representative present, to inter- 
view applicants, please indicate his name at the bottom of the job description sheets. 

SEEKING A NEW POSITION? 
Applicants may obtain registration forms and further information from the Institute office. Pre- 
registration is essential. Complete registration forms must be received at the Institute office by 
January 10, 1955 to insure their inclusion at this register. 

INTERVIEWS. 
It is to the advantage of the registrants to be present. Interviews will be arranged between employers’ 
representatives and applicants attending the meeting. 

COMPLETE REGISTER of applicants will be available upon request at the 
meeting and after the meeting at a nominal service charge. 

PLEASE REPORT TO THE PLACEMENT OFFICE UPON ARRIVAL AT THE MEETING 

AMERICAN INSTITUTE OF PHYSICS, 57 East 55 Street, New York 22, N.Y. 

JANUARY 1955 



EVERY ELECTRONIC ENGINEER 

Should Measure the Chances | 
FOR A 

FUTURE 

oA, 
CREATE with our ELECTRONICS DIVISION! 

Advanced development work at the Westinghouse 
Electronics Division has increased our need for ex- 
perienced and creative engineers. 

These top-level positions, involving design and de- 
velopment of the “projects of tomorrow”, provide for 
income and other benefits commensurate with the 
qualifications of the individuals selected. 

Write today to arrange for confidential interview: 
R. M. Swisher, Jr. 

Employment Supervisor, Dept. 67 
WESTINGHOUSE ELECTRIC CORP. 

2519 Wilkens Avenue 
Baltimore 3, Maryland 

ELECTRONIC CIRCUIT 

ENGINEERS (MILITARY) 

Applied research, devel- 
opment and design of 
electronic apparatus for 
communications, radar 
and missile guidance 
systems. 

MECHANICAL ENGINEERS 

Applied research, devel- 
opment and design. Ap- 
plication and specifica- 
tion of things mechanical 
for missile guidance sys- 
tems, radar, and commu- 
nication 

CURRENT OPENINGS INCLUDE: 
ANTENNA AND 

WAVEGUIDE ENGINEERS 

Applied research, devel- 
opment and design of 
antennas and waveguide 
systems for military com- 
munications and radar 
equipment. 

RADAR INDICATOR 

SYSTEMS ENGINEERS 

Planning, studying, pro- 
posing, and applied re- 
search, development, 

design to include search, 
fire-control and missile 

you can SURE...1F irs 

4 
35°" 

NO POLIO VACCINE CAN HELP 
THIS CHILD. While science works 
to protect healthy kids against 

polio, those already stricken are 

fighting to live and play again. 

They need expert treatment. 

They need costly equipment— 

iron lungs, rocking beds, braces. 

They need YOUR financial sup- 

port to meet the crushing cost of 
rehabilitation. Help them fight 
back—give voluntarily! 

nghouse | | | 

3 

| 



The Lockheed Missile Systems Division 

announces an advanced study program for 

MASTER OF SCIENCE DEGREES 

University of Southern California « University of California at Los Angeles 

The Lockheed Graduate Study Council 

offers an Advanced Study 

Program to enable exceptionally 

qualified individuals to obtain 

Master of Science degrees in 

prescribed fields. Under this 

plan the participants are 

employed in their chosen fields 

in industry and concurrently 

pursue graduate study. 

During the regular school year the 

industrial assignment will be 

coordinated with the Study 

Program to permit a half-time 

University schedule of advanced 

study. During the school 

vacation periods participants 

will be employed full-time at 

the Lockheed Missile 

Systems Division. 

Students who are United States citizens 

or members of the Armed 

Services being honorably 

separated and holding B.S 

Degrees in Physics, Electrical 

Engineering, Mechanical 

Engineering, and Aeronautical 

Engineering are eligible 

Candidates must qualify for 

graduate standing. 

Salaries will be determined by 

the individual’s qualifications 

and experience in accordancy 

with accepted current standards. 

Participants are eligible for 

health, accident and life 

insurance as well as other 

benefits aceorded full-time 

staff members. 

How to apply: 

Graduate Study Council 

MISSILE SYSTEMS DIVISION 

LOCKHEED AIRCRAFI 

CORPORATION 

VAN NUYS + CALIFG? NIA 

JANUARY 1955 

The technical assignment will! be 

on the Research and Engineering 

Staff of the Lockheed Missile 

Systems Division. The 

: Advanced Study Program will 

be at one of the Universities 

named above. If sufficient 

«number of qualified students 

‘ apply, as many as 100 awards 

‘will be granted. 

Tuition, admission fees and costs 

of textbooks covering the 

number of units required by 

the University for a Master of 

Science Degree, will be borne 

by Lockheed. A travel and 

moving allowance will be 

provided for those residing 

outside the Southern 

California area. 

Contact your placement bureau or write The Graduate Study Council 

for an application form and brochure giving full details of the program. 

Qe 
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SELECTIVE EXPERIMENTS IM PHYSICS 

CALIBRATION OF A THERMOCOUPLE 

SELECTIVE EXPERIMENTS 

THE MEASUREMENT OF POTENTIAL DIFFERENCE WITH A 
SLIDE.WIRE POTENTIOMETES 

SELECTIVE EXPERIMENTS PeYSICS 

THE MEASUREMENT Of POTENTIAL DUFFERENCE WITH A 
SLIDE. WIRE POTENTIOMETER: 

SELECTIVE ExPERIMENWTS PHYSICS 

STATISTICS OF NUCLEAR COUNTING 

SELECTIVE EXPERIMENTS IN PW 

of omy 

The most complete line of 
scientific instruments and lab- 
oratory supplies in the world 

Ww 
Se 

CENTRAL 
MAIN OFFICE 

1718-B IRVI 

BRANCHES A 

WASHINGTON 

CENTRAL SCIE 
FORONTO MO 

REFINERY SU 



elective 

inh 

PHYSICS 
FOR INSTRUCTORS AND STUDENTS 

IN COLLEGE PHYSICS 

These helpful, time saving direction sheets comprise 
155 experiments in physics at the college level. The 

following are the more recent additions to the list: 
E 14b___— Horizontal Intensity of the Earth’s Magnetic Field 

E 15b Measurement of Magnetic Field Strength and 
Magnetic Moment of a Magnet 

E 42b Calibration of a Thermocouple 

E 45b = Calibration of an Ammeter and a Voltmeter with 
a Slide-wire Potentiometer 

E 46b = Calibration of a Thermopile with a Slide-wire 
Potentiometer 

E 47b Measurement of Potential Difference with a 
2-Meter, Slide-wire Potentiometer 

E 48b Measurement of Potential Difference with a 
11-Meter, Slide-wire Potentiometer 

E 49b Student Potentiometer — Calibration of Ammeter 
and Voltmeter 

E Ohm's Law 

E 55a Resistors in Series and in Parallel 

E 73b ‘Distribution of Magnetic Lines of Force Near the 
Surface of a Bar Magnet 

E Reactance; Impedance; Electric Resonance 

E 10lab Construction of Voltmeters and Ammeters 

E 101b Ammeters and Voltmeters 

*E 102ab Measurement of Resistance and Power by the 
Voltmeter-Ammeter Method (Secondary Level) 

E 102b Resistance and Power by the Voltmeter-Am- 
meter Method (College Level 

L 3lab_ Reflection and Refraction 

L 33b_ Refraction at a Single Plane Surface 

Experiments in Radioactivity 

N 2lb Statistics of Nuclear Counting 

ASK FOR FREE SAMPLE 

*Single Sheet Experiment .05 each. All double sheets excepting * .08 each 

Write for Pamphlet SEP-1 in which is listed suggested equipment and supplies for 
Selective Experiments in Physics. 

L SCIENTIFIC COMPANY 
ICE — PLANT — CENCO INTERNATIONAL CIA. 

RVING PARK ROAD + CHICAGO 13, ILLINOIS 

5 AND OFFICES — CHICAGO NEWARK BOSTON 

N DETROIT SAN FRANCISCO SANTA CLARA LOS ANGELES 

CIENTIFIC CO. OF CANADA, LTD. (and a ag Division) 
MONTREAL VANCOUVER OTTAWA 

SUPPLY COMPANY — TULSA HOUSTON 


